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PREFACE  TO  THE  SECOND  EDITION. 


In  presenting  a  new  edition  of  his  Treatise,  the  author  desires  to 
acknowledge  the  appreciative  and  favorable  judgment  awarded  to  it 
both  at  home  and  abroad  by  the  leading  organs  of  medical  criticism, 
and  to  express  his  thanks  for  the  honorable  place  accorded  to  it 
in  public  teaching  and  in  private  practice. 

Such  approbation  has  encouraged  him  to  render  it  still  more 
worthy  of  favor,  by  a  thorough  revision,  and  by  incorporating  into 
it  whatever  appeared  to  constitute  a  real  advance  in  therapeutical 
knowledge.  The  nomenclature  of  the  Materia  Medica  and  the  for- 
mulae for  officinal  preparations  have  been  made  to  conform  to  the 
recent  edition  of  the  Pharmacopoeia,  while  a  few  medicines  of  minor 
importance  contained  in  the  first  issue  have  been  omitted.  On  the 
other  hand,  several  new  medicines  have  been  introduced,  and  to 
almost  every  article  important  additions  have  been  made.  These,  in 
the  aggregate,  amount  to  more  than  one  hundred  pages.  The  bulk 
of  the  work  has  not,  however,  been  increased ;  on  the  contrary,  by 
a  new  typographical  arrangement,  it  has  been  considerably  reduced. 
The  Indexes  have  been  prepared  entirely  anew,  and,  it  is  -believed, 
will  be  found  to  be  more  copious,  as  well  as  more  systematically 
arranged,  than  in  the  first  edition. 

Philadelphia,  October,  1864. 


PREFACE  TO  THE  FIRST  EDITION. 


Some  years  have  elapsed  since  the  present  work  was  undertaken 
and  announced,  but  its  completion  has  been  delayed  by  several 
causes,  chief  of  which  were  the  author's  election  to  the  chair  of 
Theory  and  Practice  of  Medicine  in  the  Medical  Department  of 
Pennsylvania  College,  and  the  onerous  duties  which  that  office  im- 
posed upon  him  during  a  period  of  five  years.  The  studies  which 
they  rendered  necessary  have  tended  greatly  to  enlarge  the  original 
plan  of  his  treatise,  and  have  also,  it  is  hoped,  rendered  it  more 
worthy  than  it  would  otherwise  have  been  of  a  favorable  reception 
by  physicians  and  students  of  Medicine.  Intended  for  those  who 
desire  to  learn  the  surest  methods  of  curing  disease,  it  has  seemed 
not  only  allowable,  but  imperative,  that  in  the  form  of  the  work 
scientific  unity  and  precision  should  be,  subordinated  to  practical 
utility.  At  the  same  time,  it  would  have  been  unpardonable  to  leave 
out  of  sight  those  fragments  of  scientific  knowledge  which  may  one 
day  serve  to  bridge  the  chasm  between  theory^  and  practice,  and  con- 
vert the  precepts  of  therapeutics  into  .laws. 

The  strictly  scientific  portion  of  the  subject  embraces  the  con- 
sideration of  medicines  in  their  physical,  chemical,  and  physiological 
relations.  Of  these  the  first  and  second  are  described  so  fully  and 
accurately  in  works  which  rank  among  medical  classics,  that  it 
seemed  unnecessary  to  discuss  them  at  length  in  a  treatise  whose 
point  of  view  is  rather  at  the  bedside  of  the  sick  than  in  the  labora- 
tory or  the  lecture-room.  On  the  other  hand,  the  action  of  medicines 
upon  the  sound  organism  of  man  and  of  the  lower  animals  forms 
an  indispensable  key  to  their  curative  operation  in  disease.  The 
more  thoroughly  it  is  known,  the  more  intelligible  must  the  mode 
become  in  which  medicines  bring  about  the  restoration  of  soundness 
of  structure  and  function,  and  the  more  will  the  isolated  facts  of 
therapeutics  tend  to  arrange  themselves  in  a  systematic  form.  If  this 
division  of  the  subject  is  more  copiously  illustrated  than  is  usual 
in  treatises  on  the  Materia  Medica,  it  may  perhaps  the  better  serve  to 
aid  the  sagacious  reader  in  explaining  the  operation  of  remedies,  and 
to  suggest  new  occasions  for  their  employment. 
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Our  knowledge  of  the  usefulness  of  medicines  rests  altogether 
upon  experience,  but  not  upon  that  of  any  one  man,  however  skil- 
ful, or  of  any  age,  however  enlightened ;  their  efficacy  is  attested  by 
a  multitude  of  witnesses,  and  is  confirmed  by  time,  which  reduces 
the  opinions  of  individuals  to  their  just  value,  outlives  the  fashions  of 
the  day,  and  is  unmoved  by  the  prejudices  of  the  schools.  To  expe- 
rience, then,  we  must  turn  as  the  ultimate  and  decisive  arbiter  of  all 
questions  respecting  the  curative  virtues  of  medicines,  feeling  assured 
that  whenever  the  particular  application  of  a  remedy  can  be  sustained 
by  the  testimony  of  the  great  physicians  of  successive  ages,  our  em- 
ployment of  it  possesses  the  highest  possible  sanction.  In  this  con- 
viction, the  reader  of  the  present  work  will,  it  is  hoped,  find  a  motive 
and  a  justification  for  the  citations  and  references  with  which  it 
abounds.  It  would  have  been  a  lighter  task,  by  far,  to  rest  the 
recommendation  of  particular  remedies  and  methods  of  cure  upon 
principles  deduced,  with  more  or  less  plausibility,  from  their  sup- 
posed mode  of  action,  and  from  the  intimate  pathological  conditions 
for  the  removal  of  which  they  are  presumed  to  be  adapted.  But  as 
all  such  principles,  when  brought;  to  the  test  of  experience,  have 
proved  fallacious  or  insufficient,  it  was  judged  that  a  laborious  com- 
parison of  actual  results  would  compensate  by  its  real  utility  fox  the 
exclusion  of  speculations  which  tend  more  to  gratify  an  author's 
vanity,  and  flatter  the  reader's  fancy,  than  to  promote  sound  learn- 
ing or  render  the  treatment  of  disease  more  intelligible  and  successful. 
It  is,  indeed,  impossible,  in  such  a  work,  to  present  in  detail  the. 
observations,  or  even  the  conclusions,  of  medical  writers ;  and  there- 
fore, while  it  has  been  attempted  to  furnish  a  truthful,  although  a 
succinct,  account  of  both,  numerous  references  to  original  sources  of 
information  are  provided  for  those  who  desire  to  prosecute  the  inves- 
tigation. These  consist  of  ancient  classical  authorities,  and  modern 
writers  of  the  highest  reputation  in  the  Italian,  French,  German,  and 
English  languages,  whose  observations  have  been  preserved  in  special 
essays,  or  in  that  great  repository  of  facts,  the  periodical  medical 
literature  of  the  present  century.  It  seemed  as  if  a  treatise  executed 
in  so  catholic  a  spirit,  and  with  no  conscious  bias  towards  any  sect  or 
school,  ought  to  contain  a  large  proportion  of  solid  and  useful  truth  ■ 
but  as  the  author  is  far  from  presuming  that  he  has  fully  accom- 
plished his  design,  he  craves  the  reader's  indulgence  for  the  short- 
comings of  his  work,  in  favor  of  the  spirit  which  inspired  it. 

Philadelphia,  January,  1860. 
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THERAPEUTICS 


MATERIA     MEDICA. 


INTRODUCTION. 

Medicines  are  substances  used  for  the  cure  of  diseases. 

In  the  natural  sciences  which  treat  of  living  organized  structure, 
an  absolute  definition  of  terms  is  impossible.  This  statement  is  emi- 
nently true  of  medicine — the  most  complex  of  all  sciences,  and  the 
only  one  whose  peculiar  province  it  is  to  investigate  the  laws  of  pro- 
cesses which  are  themselves  departures  from  law. 

If  those  substances  only  which  are  exclusively  appropriated  to  the 
treatment  of  disease  were  included  among  medicines,  the  number  of 
the  latter  would  be  greatly  diminished.  But  many  are  employed  in 
the  arts,  as  the  metals  and  their  compounds  ;  many  are  used  for  food, 
as  sugar,  alcohol,  albumen,  gelatin,  fat,  oil,  &c;  many  as  condiments, 
as  salt,  saltpetre,  pepper,  mustard,  vinegar,  garlic,  &c.  In  all  of  these, 
and  in  a  thousand  similar  cases,  the  medicinal  use  of  a  substance  is 
secondary  and  subordinate  to  that  by  which  it  stands  related  to  the 
healthy  organism.  In  some  sense,  even,  all  food  is  medicinal,  for  it 
counteracts  hunger,  the  first  symptom  of  a  disease  which  tends  directly 
to  death. 

There  is,  however,  a  large  number  of  substances  which  are  used  as 
medicines,  and  for  no  other  purpose,  and  their  qualities  are  not  inaptly 
represented  by  the  popular  idea  that  a  medicine  is  something  which  is 
offensive  to  the  senses  or  distressing  in  its  operation.  All  of  the  bitter 
medicines  belong  to  this  class;  and  many,  also,  which,  by  their  very 
antagonism  to  the  economy,  excite  its  various  organs  to  unwonted 
efforts,  or  restrain  their  excessive  action,  and  thus  become  salutary 
in  their  effects.  Among  these  we  may  rank  emetics,  purgatives, 
narcotics,  &c.  So  powerful  is  their  action,  in  many  cases,  that,  if 
administered  in  larger  quantities  than  experience  warrants,  they  may 
become  poisons  instead  of  medicines. 

There  is  no  natural  difference   between  a  medicine  and  a  poison. 
All  medicines  are  not  poisons,  nor  is  every  poison  necessarily  a  medi- 
cine.    But,  with  scarcely  an  exception,  substances,  which  in  a  certain 
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dose,  are  capable  of  destroying  life,  are  also;  in  a  certain  less  amount, 
adequate  to  save  life.  Their  deleterious  power  is  only  an  excess  of 
their  salutary  power;  and,  generally,  the  former  is  proportioned  to 
the  latter.  In  this,  medicines  obey  the  general  law  under  which  every 
capacity  for  good  is  equally  a  capacity  for  evil.  Light  and  heat,  the 
vivifiers  of  the  universe,  would  become  the  most  powerful  agents  in 
its  destruction  were  their  operation  uninterrupted  and  intense. 

The  illustration  which  has  just  been  made  use  of  suggests,  further, 
the  remark  that  there  is  a  difference  between  a  medicine  and  a  remedy, 
in  that  the  latter  is  the  more  comprehensive  term.  Light,  mental  influ- 
ences, exercise,  and  diet,  which  are  powerful  remedies  in  certain  dis- 
eases, are  never  included  in  the  catalogue  of  medicines ;  while  heat 
and  electricity,  which  belong  to  the  same  class  of  natural  agents  as 
light,  enjoy  that  distinction.  Considered  as  material  agents,  they  may, 
without  impropriety,  be  comprised  in  the  definition  which  Ijas  been 
given  of  a  medicine. 

Most  of  the  natural  agents  just  named  are  employed  to  prevent 
rather  than  to  cure  disease,  and  hence  belong  to  the  domain  of  Hygiene 
more  than  to  that  of  the  Materia  Medica.  The  simple  reference  that 
has  been  made  to  them  is  sufficient  to  show  that,  to  limit  the  resources 
of  the  physician  to  the  use  of  drugs  alone,  is  to  adopt  a  very  narrow 
view  of  the  importance  of  his  office. 

There  are  still  other  remedies  which  are  not  medicines.  The  in- 
struments and  apparatus  employed  in  surgery  and  obstetrics,  illustrate 
this  statement.  Their  office  is  simply  to  afford  nature  a  mechanical 
assistance  in  the  performance  of  her  functions. 

Materia  Medica,  or  Pharmacology,  treats  of  the  natural  history 
and  the  preparation  of  medicines,  and  of  their  operation  on  the  animal 
economy.  It  strictly  includes  Pharmacy,  or  the  art  of  selecting,  pre- 
paring, and  compounding  medicines ;  but  this,  which  belongs  to  the 
apothecary  as  his  special  business,  should  occupy  only  a  subordinate 
position  in  a  treatise  which  is  addressed  to  the  physician  and  the  stu- 
dent of  medicine. 

Therapeutics  treats  of  the  action  and  the  uses  of  medicines  in  the 
cure  of  disease.  It  is  general  and  special.  General  Therapeutics  inves- 
tigates the  relations  of  medicines  to  disease  in  general,  or  of  classes  of 
medicines  to  morbid  states  which  are  common  to  several  diseases. 
Special  Therapeutics  considers  the  application  of  individual  remedies 
to  the  cure  of  particular  diseases  or  symptoms.  In  works  which  treat 
of  the  whole  subject,  the  former  division  is  discussed  in  chapters  pre- 
fixed to  the  several  classes  of  medicines,  and  the  latter  in  connection 
with  the  several  articles  of  the  Materia  Medica. 

Works  on  Therapeutics  are  complementary  to  works  on  Practice  of 
Medicine.  In  the  latter,  many  remedies  are  examined  from  a  point  of 
view  in  a  single  disease  ;  in  the  former,  many  diseases  are  examined 
in  their  relations  to  a  single  remedy.  Either  would  be  incomplete 
without  the  other,  and  he  is  the  best  practitioner  of  medicine  who  most 
constantly  and  clearly  keeps  before  his  mind  the  reciprocal  dependence 
of  the  two  great  departments  of  the  Art  of  Healing. 
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■  Sources  from  which  Medicines  are  derived,  and  the  Causes  which  modify 
their  Virtues. — Medicinal  substances  are  furnished  chiefly  by  the  vege- 
table, mineral,  and  animal  kingdoms.  They  derive  their  virtues  from 
active  principles,  each  of  which  possesses  a  uniform  composition, 
however  variously  it  may  be  associated  with  other  principles,  and  with 
inert  matter,  which  modify  its  operation  upon  the  system.  In  nature, 
a  medicine  seldom  exists  in  a  pure  or  isolated  state ;  and,  although 
chemistry  has  extracted  what  are  called  the  active  principles  of  many 
drugs,  as  quinia  from  cinchona,  and  morphia  from  opium,  it  has  at 
the  same  time  revealed  that  nature  has  associated  with  these  principles 
certain  others  which,  subordinate  though  they  may  be,  are  probably 
essential  to  the  effects  produced  by  the  drug  in  its  natural  state.  It 
is,  perhaps,  hardly  less  unwise  to  expect  identical  effects  from  a  vege- 
table alkaloid  and  from  the  plant  which  yields  it,  than  it  was  at  one 
time  to  employ  gelatin  for  food,  as  the  representative  of  meat.  In  the 
latter  case,  nature  vindicated  her  own  laws  by  the  disease  and  death 
of  the  victims  of  a  short-sighted  science ;  and,  in  the  former,  it  will 
probably  be  found  hereafter  that  the  proper  representative  of  a  natu- 
ral drug  is  a  combination,  in  their  due  proportion,  of  all  its  active 
constituents.  Medicines  derived  from  the  mineral  kingdom  are  seldom 
used  in  their  natural  state,  nor  until  they  have  been  isolated  from 
their  chemical  or  mechanical  associations.  But  the  case  is  different 
in  regard  to  animal  and  vegetable  productions. 

It  is  a  familiar  fact,  that  the  immature  plant  or  animal  presents  but 
feebly  the  qualities  which  distinguish  its  maturity.  The  flesh  of  the 
young  animal  is  delicate  and  insipid,  while  that  of  the  adult  may  be 
coarse  and  rank,  and,  when  the  sexual  organs  have  become  developed, 
may  afford  a  medicinal  substance  which  is  altogether  wanting  before 
this  occurrence,  and  which  is  most  active  during  the  rutting  season. 
The  young  plant  and  the  recently  formed  portions  of  older  plants 
abound  in  mucilage  and  other  constituents,  without  active  medicinal 
qualities,  while  the  same  parts,  on  attaining  their  maturity,  furnish 
some  of  the  most  precious  drugs,  or  acquire  poisonous  properties.  The 
immature  shoots  of  phytolacca  (poke)  are  used  as  a  vegetable  for  food, 
but  the  root  of  the  full-grown  plant  is  an  acrid  emetic  and  purgative. 
The  flowers  of  many  plants  abound  in  an  essential  oil  which  cannot 
be  procured  from  any  other  part. 

By  far  the  greatest  number  of  active  medicines  derived  from  the 
vegetable  kingdom  are  products  of  the  torrid  zone,  or  of  countries 
which  resemble  this  region  in  their  temperature.  There,  the  exube- 
rance and  vigor  of  life  are  extreme,  and  under  the  blaze  of  a  tropical 
sun  alone,  are  elaborated  those  essential  oils  which  give  energy  to  a 
large  class  of  medicines,  and  those  narcotic  and  other  principles  which 
mainly  affect  the  nervous  system.  The  plauts  which  furnish  these 
potent  remedies  lose  half  their  vigor  when  transplanted  to  a  colder 
soil  and  climate.  The  hemp,  which  in  Persia  exudes  a  powerfully 
narcotic  and  stimulant  juice, 'forms  no  such  product  in  the  colder 
regions  of  Europe  and  the  United  States;  and  the  poppy,  which  in 
Turkey  abounds   in  opium  of  the  most  active   properties,  yields  a 
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comparatively  feeble   product  when    transplanted   to    the   south    of 
France. 

Differences  of  soil  involve  diversity  of  virtues  in  vegetable  pro- 
ducts. One  rich  in  organic  remains  is  unsuited  to  develop  the  powers 
of  a  plant  which  is  natural  to  a  rocky  or  a  sandy  soil ;  and  the  algae 
and  mosses  which  grow  by  the  sea-side  have  qualities  very  different 
from  those  of  the  dock  and  the  sweetflag,  which  thrive  in  fresh-water 
lakes  and  rivers.  Differences  also  in  the  deeper  strata  of  the  earth 
produce  an  equally  great  diversity  in  the  operation  of  mineral  waters, 
which,  in  all  ages,  have  been  ranked  among  the  most  efficient  remedies 
for  chronic  diseases. 
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Experience  is  really,  as  well  as  rationally,  the  only  ground  upon 
which  curative  effects  can  be  expected  from  medicines.  All  of  the 
positive  knowledge  which  is  now  possessed  concerning  them  is  the 
result  of  an  accumulated  observation  of  their  effects,  in  some  cases, 
during  thousands  of  years.  It  would  be  curious,  and  not  wholly  un- 
instructive,  to  inquire  how  substances,  which  are  not  used  for  food, 
began  to  be  employed  as  medicines ;  whether  man  himself  instinct- 
ively resorted  to  them,  or  only  in  imitation  of  the  lower  animals, 
which  still  devour  certain  plants  when  suffering  with  pain  and  various 
complaints. 

The  difficulty  of  accounting  for  the  original  discovery  of  medicines 
is  recognized  by  all  nations,  and  is  expressed  in  the  universal  belief 
that  the  art  of  using  them  is  a  divine  gift  to  man.  Undoubtedly,  the 
instinctive  cravings  which  are  often  manifested  in  disease  must  have 
led  the  way  to  an  experimental  use  of  many  substances  resembling  in 
their  physical  qualities  those  which  were  the  object  of  desire ;  and 
thus  man,  who  like  the  lower  animals,  experienced  instinctive  long- 
ings, was  led  by  his  rational  faculty,  to  make  experiments,  and  to 
compare  and  analyze  the  results  of  his  observation.  It  is  not  impro- 
bable that  in  proportion  as  he  recedes  from  civilization,  and  lives 
without  its  artificial  desires,  his  instinct  becomes  keener  and  more  un- 
erring in  its  indications.  Yet,  every  day's  experience  shows  that  even 
in  civilized  life  this  singular  power  often  possesses  great  eneroy. 
Every  one  has  witnessed  the  intense  desire  for  cold  drinks  usual  in 
acute  febrile  diseases,  the  craving  for  acids  in  scorbutic  affections  and 
in  some  others  distinguished  by  a  diminished  crasis  of  the  blood,  and 
also  the  longing  for  innumerable  and  widely  dissimilar  articles  of  food, 
many  of  them  disgusting,  or  in  themselves  unwholesome,  by  pregnant 
females.  The  chlorotic  girl  who  greedily  devours  plaster,  and  chalk, 
and  charcoal,  obeys  an  internal  craving  which  is  often  explained  by 
an  excessive  secretion  in.  the  stomach  of  an  acid,  which  these  substances 
absorb.  And,  as  Albers  has  remarked,  the  selection  which  she  will 
make  of  such  articles  is  sometimes  wonderfully  fastidious.  He  met 
with  children  who  relished  charcoal  made  from  box-wood,  but  not 
from  oak,  soft  but  not  hard  chalk,  old  but  not  new  plaster ;  and  we 
remember  a  young  lady,  of  marked  chlorotic  aspect,  whose  unnatural 
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appetite  could  only  be  satisfied  by  a  certain  ferruginous  pebble,  which 
she  diligently  searched  for  in  the  gravel-walk  of  her  garden.  While 
it  cannot  be  maintained  that  instincts,  of  which  these  may  serve  for 
examples,  always  afford  correct  indications,  it  must  still  be  admitted 
that  they  form  one  of  the  original  sources  of  knowledge  in  the  treat- 
ment of  disease. 

A  still  more  abundant  source  is  one  which  implies  some  degree  of 
rational  observation,  viz.,  a  study  of  the  processes  by  which  nature 
effects  the  cure  of  diseases,  and  an  attempt  to  imitate  her  operations. 
It  must  very  early  have  been  remarked  that  certain  evacuations,  as 
bleeding,  vomiting,  purging,  sweating,  and  urination,  formed  so  many 
means  by  which  diseases  are  cured  ;  and  by  instinctively  attempting 
to  imitate  these  processes,  man  established  an  art  of  medicine.  The 
means  of  accomplishing  this  purpose  were  doubtless  rude  at  first,  and 
derived  by  imitation  from  the  lower  animals,  or  by  an  accidental  ex- 
perience of  the  powers  of  different  agents.  Thus  we  may  suppose  that 
heat  was  the  first  diaphoretic  ever  employed,  because,  on  many  occa- 
sions, its  power  of  causing  the  perspiration  to  flow  was  manifest ;  and, 
indeed,  we  find  that  among  savage  nations  the  vapor-bath  and  other 
rude  methods  of  sweating  still  form  the  leading  method  of  cure.  We 
may  presume  that  the  earliest  emetics  were  those  by  means  of  which 
certain  animals  excite  vomiting,  or  warm  water,  whose  nauseating 
properties  must  very  soon  have  been  remarked. 

But  man,  as  a  rational  being,  could  not  permanently  remain  contented 
with  so  limited  an  extent  of  knowledge;  observation,  comparison, 
memory,  and  tradition,  which  is  the  memory  of  nations,  constantly  en- 
riched his  medicinal  resources,  and  determined  more  accurately  their 
value.  According  to  his  natural  genius  he  gave  to  his  knowledge 
more  or  less  of  a  scientific  form  ;  and  while  some  races,  like  the  negro 
and  the  red  man,  seem  never  to  have  been  capable  of  adding  to  or  de- 
veloping their  original  scanty  stock,  the  Caucasian  has  evolved,  from 
the  primary  elements  common  to  all  mankind,  a  science  and  an  art  of 
therapeutics  of  great  extent,  variety,  and  usefulness. 

Until  the  time  of  Galen,  who  lived  in  the  second  century  of  the 
Christian  era,  medicine  hardly  claimed  the  rank  of  a  science — or  a 
philosophy,  as  it  was  then  termed — but  contented  itself  with  a  diligent 
observation  of  nature  and  the  results  of  experience.  These  were 
gathered  and  preserved  by  Hippocrates,  Theophrastus,  Celsus,  Diosco- 
rides,  and  Aretseus,  and  have  continued  to  be  the  fountain  from  which 
later  ages,  even  to  the  present  time,  have  drawn  their  chief  supply  of 
therapeutical  knowledge.  But  Galen  claimed  to  create  a  science  of 
medicine,  in  which  every  practical  precept  was  deduced  from  some 
pre-established  principle.  By  his  commanding  genius  and  profound 
knowledge  he  succeeded,  at  a  time  of  general  decay  and  feebleness,  in 
imposing  the  yoke  of  his  dogmas  upon  the  medical  profession  for  thir- 
teen hundred  years.  During  this  protracted  era  of  mental  and  material 
servitude,  the  primeval  stream  of  science  became  completely  choked 
by  the  rubbish  of  scholastic  learning.  But  since  the  emancipation  of 
medicine  from  its  thraldom  to  the  Galenical  system,  it  has  not  often, 
nor  for  a  long  time,  nor  ever  completely,  become  the  slave  of  any 
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doctrinal  creed.  For,  although  systems  have  succeeded  systems,  and 
Paracelsus,  and  Stahl,  Brown,  Rasori,  and  Hahnemann  have  by  turns 
arrogated  to  themselves  the  possession  of  infallible  principles  of  thera- 
peutics— some  in  honest  but  overweening  faith,  and  others  in  fraud 
and  falsehood — the  advance  of  medicine  has  scarcely  been  retarded, 
for  it  has,  in  the  main,  adhered  to  observation  as  the  direct  road  to 
scientific  truth.. 

Therapeutics,  in  this  respect,  differs  in  no  wise  from  the  other 
natural  sciences,  which  a  great  philosopher  declared  to  be  "founded 
upon  a  rational  empiricism ;  that  is  to  say,  upon  the  totality  of  facts 
recorded  by  science,  and  subjected  to  the  mental  processes  of  compari- 
son and  combination."1  The  same  writer  further  tells  us  that  the  first 
step  of  the  empirical  process  is  to  collect  individual  facts,  arranging 
them  according  to  their  likeness  or  unlikeness,  and  then  to  add  to  these 
facts  by  experiment,  by  means  of  which  we  are  enabled  to  study  phe- 
nomena under  different  and  determinate  conditions,  and  thus  ultimately 
to  arrive  at  empirical  laws.  Such  laws  form  the  principles  of  thera- 
peutics. They  are  nothing  more  than  concise  formulae  of  the  results 
of  experience,  and,  therefore,  when  legitimately  formed,  are  as  far  as 
possible  from  standing  in  opposition  to  experience.  They  rest  upon 
a  wider  basis  of  experience  than  it  is  possible  for  any  individual  to 
possess,  and  in  no  other  respect  do  they  differ  from  the  conclusions 
drawn  by  a  single  mind  from  direct  and  personal  observation.  But 
there  is  another  and  very  objectionable  sense  in  which  the  phrase 
"  principles  of  therapeutics"  is  sometimes  used.  It  is  applied  to  pro- 
positions evolved  by  the  application  of  hypothetical  laws  of  the  action 
of  medicines  to  equally  hypothetical  pathological  conditions.  But  the 
changes  which  a  medicine  produces  in  the  organism  are  so  imperfectly 
known,  that  it  may  be  said,  respecting  those  substances  which  most 
certainly  cure  disease,  we  are  ignorant  of  their  action,  even  in  the 
healthy  body.  On  the  other  hand,  we  know  little  or  nothing  of  what 
constitutes  disease ;  that  which  we  do  know  consisting  of  physical 
changes  in  the  body,  which  are,  indeed,  the  effects  of  disease,  but  not 
disease  itself.  How,  then,  we  repeat,  is  it  possible  to  deduce  principles 
of  therapeutics  from  a  comparison  of  the  action  of  medicines,  of  which 
we  know  little,  with  the  intimate  morbid  actions  of  the  system,  of 
which  we  know  still  less  ?  Yet  upon  such  an  unsubstantial  founda- 
tion have  been  built  all  of  the  so-called  systems  of  medicine  which 
have  been  named  above,  and  which  have  uniformly  failed  of  success 
whenever  they  were  brought  to  the  test  of  experience  in  the  hands  of 
men  who  had  no  passions  to  gratify,  and  no  foregone  conclusions  to 
sustain. 

But  it  is  not  a  careless  or  a  random  experience  which  is  competent 
to  solve  the  dark  and  intricate  problems  of  therapeutics.  A  clear 
understanding  of  till  terms  of  any  problem  is  the  first  and  an  essential 
step  towards  its  solution.  In  the  present  case  there  is,  upon  the  one 
side,  man,  but  not  a  perfect  animal  organism.  He  has  come  into  the 
world  imperfect,  with  the  deformities,  the  defects,  the  morbid  tenden- 

1  Von  Hpmboldt,  Kosmos. 
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cies  of  his  ancestors;  he  has  grown  up  under  the  most  varied 
circumstances  of  climate,  locality,  &c,  all  of  which  have  moulded 
his  physical  condition,  and  developed  in  him  peculiar  susceptibilities; 
he  may  be  the  subject  of  almost  innumerable  diseases,  of  various 
grades,  in  various  combinations,  and  at  different  stages,  and  each  one 
of  these  modified  by  his  preexistent  tendencies.  On  the  other  side 
there  is  the  medicine,  varying  in  its  effects  with  its  origin  and  mode 
of  preparation,  its  dose  and  combination,  even  in  the  same  healthy 
organism,  but  infinitely  more  so  according  to  the  peculiarities  of  the 
patient  and  the  disease  with  which  he  may  be  affected.  It  would  seem 
almost  impossible  that  the  product  of  two  such  uncertain  quantities 
should  ever  be  foreseen,  or,  in  other  words,  that  therapeutics  should 
ever  attain  to  the  certainty  even  of  a  rational  art,  or,  still  more,  of  a 
science.  Although  it  is  not  a  science,  yet  it  involves  a  large  number 
of  scientific  elements ;  for,  as  will  appear  in  the  sequel,  in  many  the- 
rapeutic problems  there  are  chemical  or  physical  conditions  which 
can  be  accurately  determined,  and  it  is  probable  that  with  the  progress 
of  investigation  the  number  of  these  will  hereafter  be  greatly  increased. 
Nevertheless,  the  modifying  influences  of  the  causes  already  noticed 
and  of  many  others  are  so  powerful  and  controlling,  that  in  practice 
it  is  seldom  possible  to  foresee  the  precise  result  even  when  the  mode 
of  action  of  the  remedy  is  approximately  known.  As  was  before 
remarked,  those  remedies  are  most  efficient  whose  action  upon  the 
economy  is  most  obscure. 

Before  proceeding  to  consider  more  particularly  the  sources  from 
which  our  knowledge  of  the  curative  power  of  medicines  is  derived, 
it  is  proper  to  premise  what  should  be  understood  by  the  phrase  to 
cure  disease.  The  word  to  cure,  in  its  proper  and  etymological  sense, 
means  "to  take  care  of,"  and  it  is  only  derivatively  that  it  has  come  to 
signify  to  heal  or  "  to  restore  to  a  sound  or  healthy  state."  The  dis- 
tinction is  happily  expressed  in  the  Latin  line,  Medicus  curat,  Natura 
sanat  morbos,  Physicians  cure,  but  Nature  heals.  Medicine  is  only 
the  handmaid  of  ISfature,  the  realty  active  and  efficient  agent  in  the 
restoration  of  health ;  Medicine  can  do  no  more  than  remove  the  im- 
pediments from  Nature's  path,  support  her  when  faint,  restrain  her  when 
violent,  and  guide  her  wl^en  she  is  inclined  to  err.  But  the  vital  powers 
and  functions  of  the  organism  have  an  inherent  tendency  to  return  to 
their  normal  condition  when  deranged  by  any  cause,  and  to  remove 
or  repair  the  alterations  of  structure  which  may  have  attended  that 
derangement.  In  this  consists  the  healing  power  of  Nature,  via  medi- 
catrix  Naturae,  which,  under  various  names,  was  recognized  even  in 
the  earliest  stages  of  Medicine,  and,  indeed,  more  fully  then  than  at  any 
subsequent  period  until  modern  times. 

In  diseases  the  least  amenable  to  art,  as  well  as  in  those  acknow- 
ledged to  be  spontaneously  curable,  the  power  of  Nature  is  clearly 
manifested.  It  is  not  pretended  that  any  human  resources  can  secure 
the  arrest  of  tubercle,  yet  Nature  not  unfrequently  converts  the 
tuberculous  into  a  calcareous  deposit,  in  which  form  it  remains  per- 
manently innocuous.  The  highest  achievement  of  art  is  to  sustain 
nature,  that  she  may  have  time,  if  possible,  to  perfect  her  work.     The 
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whole  process  by  which  wounds  are  healed  is  a  natural  one ;  and 
consists  simply  in  the  establishment  of  the  nutritive  process  between 
the  divided  surfaces;  of  the  exudation  of  a  plasma  and  of  cells,  the 
formation  of  bloodvessels,  and  the  absorption  of  the  excess  of  material. 
And  yet  for  thousands  of  years  this  simple  method  of  nature  was 
set  aside  by  man's  contrivance,  and  wounds  were  deluged  with  oil 
and  wine  and  various  unguents,  which  substituted  suppurative  in- 
flammation for  the  adhesive  process,  and  both  aggravated  and  -pro- 
longed the  patient's  suffering.  But  if  nature  is  so  efficient  in  healing 
external  lesions,  we  must  presume  that  she  exerts  the  same  power  in 
diseases  of  internal  organs,  for  the  elements  involved  are  essentially 
the  same  in  both.  But  even  more  than  this,  a  little  observation 
informs  us  what  is  the  method  she  adopts  to  prevent  the  development 
or  extension  of  morbid  processes  and  to  reduce  their  activity. 

A  great  many  diseases  have  their  starting-point  in  the  contact  of  an 
irritant  with  some  portion  of  the  organism ;  it  may  be  a  mote,  a  splinter, 
or  something  which  excites  a  peculiar  susceptibility  in  an  organ  ;  and 
in  all  of  these  cases  we  observe  that  an  effort  is  made  to  reject  the 
offending  substance  from  the  body.  A  particle  of  sand  lodges  upon 
the  membrane  that  covers  the  eye;  immediately  acute  pain  occurs, 
the  closed  eyelids  refuse  to  expose  the  irritated  organ  to  the  light,  a 
flood  of  tears  pours  over  the  ball  to  wash  the  offending  body  away, 
the  colorless  bloodvessels  become  distended,  and  tortuous,  and  red, 
secreting  mucus  abundantly,  and,  if  the  irritant  still  remains,  also 
forming  pus.  All  of  these  changes  are  evidently  exaggerations  of  the 
normal  functions  of  the  organ,  which  is  so  constituted  for  the  very 
purpose  of  remedying  those  evils  to  which  it  necessarily  is  exposed. 
Its  structure  and  function  involve  its  possession  of  a  conservative 
power  over  its  own  integrity.  Or,  again,  a  substance  is  taken  into  the 
stomach  which  is  insusceptible  of  assimilation,  or  which  is  capable  of 
acting  as  an  irritant  of  the  gastro  intestinal  mucous  membrane.  It 
tends  to  excite  vomiting  or  purging,  and  is  expelled  from  the  body, 
or  it  merely  augments  the  secretion  of  mucus  which  sheathes  and  pro- 
tects the  bowels.  A  splinter  or  other  foreign  body  is  lodged  in  the 
flesh  ;  it  usually  excites  suppuration  around  it,  by  which  it  is  loosened 
from  its  connections,  and  on  the  opening  of  tye  abscess  is  discharged. 
Or,  as  in  the  case  of  a  leaden  bullet,  the  tissues  around  it  often  become 
thickened  and  form  a  cyst  which  cuts  off'  its  communication  with  the 
rest  of  the  body.  Even  in  ordinary  inflammation,  the  tendency  to 
form  an  abscess,  or  at  least  to  erect  a  barrier  of  coagulated  albumen 
between  the  central  seat  of  the  lesion  and  the  surrounding  structures 
illustrates  the  conservative  operation  of  nature.  For,  let  the  powers 
of  life  have  fallen  so  low  that  the  required  effusion  of  albumen  fails 
to  take  place,  diffuse  inflammation  of  the  cellular  tissue  ensues  and 
perhaps  gangrene,  terminating,  if  not  in  death,  yet  in  irreparable  injury 
to  the  organs  involved. 

Congestion,  which  is  usually  the  first  stage  of  inflammation,  may 
occur  as  an  isolated  phenomenon,  the  result  sometimes  of  local,  and 
sometimes  of  general  causes.  It  consists  merely  in  the  undue  disten- 
sion of  the  bloodvessels,  and   may   be  terminated   by  their  giving 
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passage  externally  to  the  blood  itself,  to  serum,  a  constituent  of  the 
blood,  or  to  mucus  or  some  other  proper  secretion  formed  from  the 
blood.  And  plethora,  which  is  a  general  fulness  of  the  bloodvessels, 
often  threatening  apoplexy,  or  a  dangerous  tension  of  various  important 
organs,  is  frequently  relieved  spontaneously  by  bleeding  from  the  nose, 
anus,  or  other  part. 

The  doctrine  of  crises,  which  formed  so  capital  an  element  of  the 
Hippocratic  pathology,  and  the  one  of  all  others  which  does  not  coun- 
tenance a  perturbative  treatment,  was  a  clear  recognition  of  the  suffi- 
ciency of  nature  to  cure  disease,  provided  that  her  efforts  are  untram- 
melled. According  to  this  doctrine,  all  acute  febrile  diseases  tend  to 
terminate  on  certain  days  by  discharges  of  blood,  or  mucus,  urine,  serum, 
sweat,  &c;  or,  in  other  words,  whenever  a  cure  occurs,  it  is  effected 
by  and  through  the  proper  powers  of  the  constitution  itself.  In  these 
diseases,  also,  we  observe,  on  the  one  hand,  an  unwonted  excitability 
of  the  nervous  system  which  consists  of  mere  restlessness,  or  which 
may  rise  to  delirium  and  phrensy,  and  on  the  other,  when  a  tendency 
to  recovery  is  established,  a  disposition  to  repose  and  sleep,  which  thus 
provides  a  natural  remedy  for  the  overtasked  brain.  Nor  should  we 
forget  that  among  the  first  symptoms  of  acute  disease  are  pain,  debility, 
and  loss  of  appetite,  which  are  so  many  injunctions  of  nature  to  cease 
from  toil,  to  seek  repose  and  to  abstain  from  food. 

But  while  we  may  learn  from  these  illustrations  the  reality  of  the 
part  which  nature  takes  in  the  cure  of  disease,  and  the  wisdom  of 
following  rather  than  of  attempting  to  lead  her,  it  is  equally  true  that 
there  are  cases  in  which  prudence  and  moderation  are  commanded  by 
an  opposite  motive,  by  the  impotence  of  nature  and  even  of  art  to 
avert  a  fatal  termination. 

Physicians  are  daily  blamed  for  their  inability  to  save  the  lives  of 
the  sick,  and  many  of  them,  it  is  to  be  feared,  do  not  clearly  appre- 
hend, or  apprehending  are  unwilling  to  acknowledge,  why  such  narrow 
boundaries  limit  the  power  of  medical  art.  But  the  difficulty  of 
forming  just  ideas  upon  this  subject  arises  from  overlooking,  or  not 
properly  appreciating,  the  changes  of  structure  produced  by  disease. 
When  a  man's  brain  is  crushed,  neither  physicians  nor  even  the 
vulgar  expect  to  see  him  restored  to  health,  and  medicine  incurs  no 
blame  for  his  death.  But  if  the  cause  of  death  be  a  rupture  of  the 
heart  or  an  effusion  of  blood  in  the  central  portions  of  the  brain, 
the  fatal  result  is  just  as  inevitable.  Yet  the  physician  only  can  ap- 
preciate this  truth ;  the  layman  does  not  perceive  why  these  lesions 
should  necessarily  extinguish  life,  and  he  can  scarcely  repress  the 
suspicion  that  some  medical  means  ought  to  have  been  found  to  pre- 
vent the  catastrophe  which  he  laments.  Other  diseases  accompanied 
with  visible  changes  of  structure,  such  as  valvular  disease  of  the  heart, 
tumors  which  arrest  the  course  of  the  blood  or  of  the  chyle  through 
its  main  channels,  and  cancerous  degeneration,  the  physician  sees  ter- 
minating fatally  without  anxiety  or  self-reproof,  while  the  unlearned 
half  hint  that  he  or  his  art  is  responsible  for  the  result.  A  step 
further,  and  doubts  and  difficulties  assail  the  physician  almost  as 
much  as  the  non-medical  objector;  nothing  in  the  visible  and  tangible 
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changes  which,  the  body  has  undergone  can  explain  the  fatal  event, 
and  when  the  propriety  of  the  treatment  and  the  skill  of  the  physi- 
cian are  assailed,  they  cannot  be  vindicated  to  the  complete  satisfaction 
of  the  assailant  nor  always  of  the  physician  himself.  His  conscience 
will  suggest  the  questions:  Could  nothing  more  nor  different  have 
been  done  ?  would  not  a  more  experienced  practitioner  have  been 
successful  ?  And  yet,  in  such  cases,  death  may  have  been  quite  as 
inevitable  as  if  the  brain  had  been  shattered,  or  the  heart  torn  from 
its  vascular  connections.  Blood  of  a  certain  composition  is  quite  as 
essential  to  fife  as  the  integrity  of  any  of  the  organs  once  expressively 
called  noble;  yet  the  nature,  and  still  more  the  degree,  of  its  alteration 
incompatible  with  life  can  only  be  guessed  at.  There  is  reason  to 
believe  that  many  of  the  most  prevalent  and  fatal  maladies  which 
scourge  our  race,  are  essentially  constituted  by  a  vitiation  of  the  blood 
in  its  origin,  or  by  the  retention  within  the  vessels  of  substances  which 
are  excreted  in  health.  With  our  present  means  of  research,  these 
obscure  and  complex  problems  cannot  be  solved,  and  consequently 
the  curability  of  such  diseases  can  only  be  shown  by  the  results  of 
their  treatment.  The  large  mortality  in  cholera,  yellow  fever,  and 
other  pestilential  maladies,  does  not  form  a  just  reproach  to  medical 
art ;  for  the  absence  in  them  of  organic  lesions  capable  of  explaining 
death,  proves  that  a  profound  and  mortal  change,  not  fully  cognizable 
by  the  senses,  must  take  place  in  the  vital  fluids  of  the  body,  and 
agrees  with  experience  in  demonstrating  that  a  large  number  of  cases 
of  these  affections  are  inevitably,  and  from  the  onset,  fatal.  Laymen 
cannot  be  expected  to  have  accurate  information  upon  such  subjects, 
and  should  abstain  from  expressing  opinions  respecting  them  ;  but 
if  physicians  themselves  were  sufficiently  alive  to  the  views  here 
presented,  they  would  neither,  on  the  one  hand,  suffer  pain  for  a  duty 
ineffectually  performed,  nor,  on  the  other,  prescribe  so  much  at  ran- 
dom, as  in  desperate  cases  they  are  apt  to  do,  or  neglect  to  apply  the 
appropriate  remedy  at  the  precise  point  of  time  when  it  is  needed. 

Between  the  two  extreme  classes  above  referred  to — of  diseases  in 
which  nature  alone  is  competent  to  the  cure,  and  those  in  which  neither 
nature  nor  art  avails  to  avert  death — there  is  a  middle  class  in  which 
the  skill  of  the  physician  and  the  power  of  his  art,  are  chiefly  mani- 
fested. They  are  affections,  some  of  which  have  little  or  no  "sponta- 
neous tendency  to  cure — as  goitre,  syphilis,  chronic  malarial  diseases, 
&c. — or  else  incidental  states  or  phases  of  continued  fevers,  inflam- 
mations and  other  non-specific  affections.  In  these  medical  skill  alone 
outweighs  the  power  of  disease  and  inclines  the  balance  from  death  to 
life.  On  some  of  such  affections  appropriate  remedies  exert  an  un- 
explained, and,  as  it  is  called,  specific  virtue ;  in  others  the  disordered 
function  or  altered  structure  can  be  restored  to  a  healthy  condition  by 
means  of  medicines  which  possess  a  definite  and  intelligible  mode  of 
action.  The  greater  number,  by  far,  of  medicines  belong  to  the  latter 
category,  and  in  their  use  justify  the  saying  that  Medicine  is  the  hand- 
maid of  Nature,  not  supplanting  her  mistress  nor  usurping  her  rights 
but  actively  assisting  her  to  maintain  them.  In  very  many  cases  the 
patient  is  ready  to  perish  from  sheer  feebleness,  if  unaided  by  art. 
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When  manual  or  surgical  aid  is  required,  this  fact  is  almost  too  pal- 
pable to  need  illustration;  when  the  malposition  or  relative  size  of  the 
foetus  would  prevent  its  being  born  alive,  the  hand  or  the  instrument 
of  the  obstetrician  preserves  its  life  and  saves  the  mother  from  inevit- 
able death  ;  when  a  foreign  body  rankles  in  a  wound,  a  sequestrum 
perpetuates  lameness,  a  calculus  renders  existence  insupportable,  or  an* 
abscess  destroys  all  rest,  or,  by  pressure  upon  a  vital  organ,  may  put 
an  end  to  life,  the  surgeon's  instrument  has  the  life-giving  power  of 
Ithuriel's  wand.  So  the  physician,  by  a  timely  use  of  the  lancet,  pre- 
vents the  fatal  effects  of  congestion  of  the  brain,  the  lungs,  or  other 
important  organs,  cuts  short  inflammatory  disorders  in  their  forming 
stage,  relaxes  the  unyielding  uterus,  &c.  Less  sudden  in  action,  but 
not  less  real  in  power,  are  the  physician's  elixirs,  in  the  numerous  dis- 
eases at  some  stage  of  which  the  vital  powers  flag  and  faint ;  they 
arouse  and  fed  the  flickering  flame  of  life  until  the  crisis  is  past,  and 
the  strength  of  the  system  suffices  for  itself.  In  cases  of  chronic  and 
incurable  disease,  his  skill  often  avails  to  prolong  life,  and  to  restore, 
even  if  not  permanently,  a  useful  degree  of  vigor.  It  often  happens, 
too,  that  by  a  timely  treatment  he  arrests  the  formation  of  struc- 
tural alterations  which  ultimately  would  prove  fatal.  So  laryngitis  is 
repressed  before  it  produces  asphyxia,  meningitis  before  it  occasions 
coma,  endocarditis  is  palliated  so  that  the  heart  does  not  become  dis- 
organized ;  the  greatest  dangers  of  typhoid  fever,  of  dysentery  of  some 
forms  of  dropsy,  are  immensely  diminished  by  a  timely  and  judicious 
use  of  medicines.  By  the  same  means,  and  in  the  same  diseases,  the 
natural  process  of  cure  is  often  expedited,  for  whatever  limits  the 
pathological  process  must  shorten  and  simplify  the  steps  which  lead 
back  again  to  health.  Above  all,  it  is  in  palliating  suffering  that  the 
influence  of  medicine  is  most  commonly  recognized.  It  is  evident 
that  such  must  be  the  effect  of  whatever  represses  morbid  action;  but, 
independently  of  its  influence  on  the  substance  (so  to  speak)  of  the 
disease,  medicine  is  of  infinite  service  in  lessening  the  violence  of  the 
symptoms ;  for  oftentimes,  by  their  intensity  alone,  the  powers  of  life 
become  enfeebled,  and  at  last  succumb.  Such  symptoms  usually  are 
presented  by  the  nervous  system  either  primarily,  or  secondarily  in 
consequence  of  the  condition  of  the  blood ;  and  then  narcotics, 
nervines,  and  sedatives,  with  depletion  in  certain  cases,  are  found 
efficient  in  subduing  fever,  assuaging  pain,  in  allaying  excitement 
and  restlessness,  and  in  bringing  on  the  influence  of  "  tired  Nature's 
sweet  restorer,  balmy  Sleep."  , 

SOURCES  OF  KNOWLEDGE  RESPECTING  THE  ACTION  OF  MEDICINES. 

In  studying  the  relations  of  a  medicine  to  the  cure  of  disease,  two 
questions  evidently  claim  precedence  of  all  others.  The  first  is,  does 
the  medicine  really  produce  or  promote  the  cure  ?  and  the  second  is, 
in  what  manner  does  it  operate  ?  The  former  of  these  questions  can 
be  answered  by  the  results  of  experience  alone;  the  latter  maybe 
solved  by  an  analysis  of  the  same  experience,  so  as  to  detect  the  differ- 
ent steps  by  which  the  curative  result  is  obtained,  and,  in  addition,  by 
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means  of  experiments  upon  healthy  persons  and  upon  animals,  so  as 
to  determine  what  is  the  essential  action  of  the  medicine  employed. 

As  the  whole  object  of  medicine  is  the  cure  of  disease,  it  is  evident 
that  direct  observation  of  the  effects  of  remedies  in  the  treatment 
of  disease  must  afford  the  most  trustworthy  information  respecting 
<,he  manner  in  which  they  induce  the  result.  Such  is,  indeed,  the 
method  which  has  always  been  spontaneously  followed  by  medical 
observers,  who  thus  sought  to  learn  under  what  circumstances  a  sub- 
stance becomes  a  remedy.  In  this  manner  the  greater  number  of 
drugs  have  been  introduced  into  the  Materia  Medica.  Nor  is  it  at 
all  probable  that  any  advances  which  may  be  made  in  pathology  on 
the  one  hand,  and  in  a  knowledge  of  the  physiological  action  of 
medicines  upon  the  other,  will  ever  impair  the  fundamental  truth  that 
therapeutics  must  be  learned  at  the  bedside  of  the  sick.  But  this  is 
one  of  the  most  difficult  branches  of  medical  inquiry  ;  for  it  is  some- 
times quite  impossible  to  distinguish  between  the  symptoms  of  a 
disease  and  the  effects  of  a  medicine.  Among  barbarous  nations, 
among  the  ignorant  classes  of  Christian  countries,  even  among  the 
educated  and  refined,  and  among  physicians  themselves,  we  may  con- 
stantly witness  a  tendency  to  attribute  all  of  the  phenomena  which 
follow  the  use  of  a  medicine  to  its  operation,  and  often  to  it  exclu- 
sively, whereas  the  greater  part  of  them  belong  to  the  natural  or  the 
perverted  functions  of  the  economy,  and  their  degree  alone  is,  in  most 
instances,  at  all  affected  by  the  medicine  that  has  been  given.  Even 
when  the  medicine  sets  up  a  new  train  of  actions,  these  are,  in  general, 
nothing  more  than  movements  of  the  economy  itself  put  into  opera- 
tion in  such  a  manner  as  to  produce  a  salutary  result,  so  that  the  real 
and  immediate  curative  influence  is  an  effort  of  nature  aroused  by 
artificial  means. 

Clinical  observation  of  the  effects  of  medicines  is  in  itself  extremely 
difficult,  and  it  is  moreover  liable  to  so  many  errors,  that  its  results 
must  be  accepted  with  extreme  reserve.  The  universal,  not  to  say 
irresistible,  tendency  to  mistake  a  sequence  for  a  consequence,  which 
is  above  alluded  to,  is  the  primal  source  of  these  errors,  and  is  apt  to 
bias  even  the  most  conscientious  observer.  How  frequently  does  the 
practitioner  imagine  that  his  prescriptions  have  induced  the  pheno- 
mena which  belong  to  the  development  of  the  successive  stages  of  a 
paroxysm  of  intermittent  fever,  or  occasioned  the  resolution  of  a  de- 
posit which  the  recuperative  powers  of  nature  would  have  accom- 
plished quite  as  speedily !  How  often  does  the  patient's  faith  in  his 
physician  stand  in  lieu  of  all  drugs !  Not  less  fruitful  of  error  is  the 
pride  of  opinion,  which,  like  a  distorted  or  discolored  medium,  causes 
facts  to  appear  unlike  themselves,  and  inspires  an  obstinate  adherence 
to  error.  From  this  the  transition  is  short  and  easy  to  a  positive  and 
wilful  misrepresentation  of  truth,  to  creating  facts  to  sustain  a  theorv, 
or  to  alleging  results  of  treatment  different  from  the  true  ones,  per- 
haps the  reverse  of  them.  With  such  defects  in  the  evidence  upon 
which  our  conclusions  rest  regarding  the  action  and  efficacy  of  medi- 
cines, it  is  no  wonder  that  every  year  witnesses  the  introduction  of 
new  ones  with  extravagant  encomiums,  and  the  oblivion  of  others 
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which  had  been  heralded  with  equal  eulogy.  But  the  mere  persist- 
ence of  belief  in  the  virtues  of  a  medicine  does  not  necessarily  prove 
them  to  be  real.  The  ancient  Materia  Medica  comprised  many  sub- 
stances which  we  know  to  have  been  either  absolutely  inert,  or  inca- 
pable of  producing  the  effects  ascribed  to  them,  and  they  continued  to 
be  used  in  full  confidence  for  hundreds  of  years  on  the  authority  of 
Hippocrates,  or  Galen,  or  other  masters  in  the  schools.  Nor  was  it 
until  the  cultivation  of  the  fundamental  branches  of  medical  science 
that  they  began  to  be  required  to  give  proof  of  the  virtues  they  were 
asserted  to  possess,  and  it  is  only  within  a  very  few  years  that  any 
systematic  and  accurate  method  has  been  adopted  to  discover  their 
essential  powers.  This  inquiry,  it  is  true,  has  not  only  permitted 
many  of  the  ancient  remedies  to  maintain  their  place  with  undimi- 
nished reputation,  but  has  even  strengthened  it  by  revealing  or  adding 
to  the  grounds  upon  which  it  rests.  It  has  also  enriched  the  healing 
art  with  a  great  number  of  new  remedies  whose  value  has  been  tested 
and  confirmed  by  observations  carefully  made  in  many  countries  and 
under  varying  circumstances  during  a  long  series  of  years. 

In  pursuing  this  investigation,  it  is  not  the  effects  of  a  medicine  in 
one  disease  alone  which  we  can  expect  to  reveal  its  peculiar  virtues 
or  its  mode  of  action.  Its  apparent  action  must  be  observed  and  com- 
pared in  various  diseases,  at  different  periods  also  of  the  same  disease, 
and,  moreover,  according  to  the  doses  in  which  it  is  administered. 
Whether  or  not  this  method  will  conduct  to  a  knowledge  of  the  man- 
ner in  which  medicines  cure  disease  may  very  well  be  doubted ;  but, 
what  is  more  important,  it  determines,  with  all  possible  accuracy,  the 
circumstances  under  which  a  particular  remedy  must  be  given  to  in- 
sure its  appropriate  effect. 

It  has  often  been  denied,  and  by  eminent  authorities,  that  the  rigid 
mode  of  analysis  known  as  the  "numerical  method"  is  at  all  applicable 
to  therapeutical  inquiries.  But  surely  this  is  an  error.  If  experience 
has  any  value  in  therapeutics,  it  js  because  similar  pathological  con- 
ditions are  constantly  reproducing  themselves,  and  are  cured  by 
the  same  methods  of  treatment.  And  if  morbid  conditions  obey 
a  law  in  their  mode  of  development  and  decline,  the  medicines 
which  more  or  less  uniformly  modify  those  processes  must  do  so  in 
virtue  of  an  inherent  law.  If,  therefore,  the  pathological  conditions 
can  be  ascertained,  it  can  also  be  determined  under  what  circum- 
stances they  are  influenced  by  medicines  so  as  to  terminate  in  health. 
To  deny  this  would  be  also  to  deny  that  the  effects  of  a  medicine  in 
disease  can  be  anticipated  at  all,  or  that  therapeutics  is  anything  but 
guess-work.  And,  still  further,  it  is  not  by  the  application  of  nu- 
merical analysis  to  the  influence  of  particular  medicines  upon  diseases 
regarded  only  as  units  that  we  exhaust  its  usefulness.  For  the  greater 
number  of  diseases — nearly  all,  indeed — consist  of  a  few  definite 
changes  in  the  blood  or  solids,  producing  symptoms  which  differ  with 
the  organ  affected.  Doubtless  there  are  elementary  conditions  or 
lesions,  however  occurring,  which  are  uniformly  controlled  by  the 
same  remedy ;  depletion  everywhere  modifies,  at  least,  the  forming 
stage  of  inflammation ;  mercury  everywhere  acts  upon  its  products ; 


80  INTRODUCTION. 

opium  in  all  cases  assuages  pain,  &c.  These  uniform  effects  are  deter- 
mined by  observation  and  the  aggregation  or  addition  of  similar  facts; 
and  the  more  systematically  they  are  ascertained,  the  more  absolute 
will  the  results  become.  The  latter  class  of  general  facts  form  the 
foundation  of  General  Therapeutics,  the  former  the  laws  of  Special 
Therapeutics. 

Hoffmann,  brilliant  theorist  as  he  was,  has  shown  in  his  writings 
that  he  knew  what  limits  to  impose  on  theoretical  speculations,  and 
that,  whatever  their  appropriate  field  may  be,  it  certainly  is  not  the- 
rapeutics. "  The  primary  and  most  solid  foundation  of  therapeutical 
truth  and  medical  judgment  is,"  he  remarks,  "a  detailed  history  of 
both  patient  and  disease,  in  all  points  full  and  complete."  And  in 
another  place  he  says :  "  There  is  no  way  of  escape  from  the  labyrinth 
of  doubt  created  by  controversy  about  the  powers  of  different  medi- 
cines, except  by  carefully  and  diligently  consulting  the  records  of  cases 
in  which  medicines  have  been  found  useful  or  injurious."1  Two 
other  great  men  of  the  same  epoch  have  left  a  similar  judgment  upon 
record.  "  The  whole  philosophy  of  medicine,"  says  Sydenham,  "  con- 
sists in  working  out  the  histories  of  diseases,  and  applying  the  remedies 
which  may  dispel  them;  and  experience  is  the  sole  guide."2  Baglivi's 
admirable  treatise  abounds  in  similar  expressions.  "The  peculiar  aim 
of  practice  is,"  he  remarks,  "to  adjust  all  the  weighty  concerns  relating 
to  the  cure  of  diseases,  pursuant  to  the  laws  of  •  experience.  He  who 
pursues  a  contrary  course,  and  forms  his  notions  of  practice  from  the 
rules  of  theory,  will  never  be  a  successful  practitioner."3 

In  spite  of  the  warnings  uttered  by  these  and  many  other  great 
men,  the  domain  of  therapeutics  is,  at  the  present  day,  continually 
trespassed  upon  by  pathology,  physiology,  and  chemistry.  Not  con- 
tent with  their  legitimate  province  of  revealing  the  changes  produced 
by  disease  and  by  medicinal  substances  in  the  organism,  they  assume 
to  dictate  what  remedies  shall  be  applied,  and  in  what  doses  and  com- 
binations. Their  theories  are  brilliant,  attractive,  and  specious,  and 
they  seem  to  satisfy  a  craving  experienced  by  every  reasoning  man 
for  an  explanation  of  the  phenomena  which  he  witnesses ;  but,  when 
submitted  to  the  touchstone  of  experience,  they  prove  to  be  only 
counterfeits.  They  will  neither  secure  the  safety  of  the  patient  nor 
afford  satisfaction  to  the  physician.  Treatises  which  profess  to  furnish 
a  method  of  treatment  "  deduced  from  the  pathology"  of  a  disease,  are 
monuments  of  their  authors'  self-deception,  and  snares  to  those  'who 
seek  in  them  reliable  grounds  of  practice.  The  antiphlogistic  treat- 
ment of  pneumonia  has  often  been  cited  as  an  illustration  of  the  "  ra- 
tional" method  in  therapeutics.  We  are  told  that  the  first  principle 
in  curing  an  inflamed  organ  is  to  give  it  rest ;  but  as  there  is  no  rest 
for  the  lung,  reason  requires  us  to  diminish  its  labor  by  abstracting 
blood,  and  accordingly  depletion  is  held  to  be  the  capital  remedy  for 
pneumonia,  and  experience  has  for  centuries  appeared  to  agree  with 
reason  in  sanctioning  this  practice.     But  when  once  the  natural  cure 

i  Opera  omnia,  i.  286,  291.  2  Works,  Syd.  Soc    ed    i    2 

3  The  Practice  of  Physic,  p.  132.  ^  *' 
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of  pneumonia  had  been  studied,  it  became  apparent  that  loss  of  blood 
is  very  seldom  essential  to  the  patient's  recovery,  and  that  it  is  more 
generally  mischievous  than  useful  in  any  but  the  forming  stage  of  the 
attack.  In  this  stage,  however,  its  utility  is  demonstrable.  It  is, 
moreover,  explicable  upon  the  ground  that  at  this  period  the  fibrinous 
effusion  is  slight  and  absorbable.  Yet  this  pathological  fact,  though 
long  known,  availed  nothing  to  modify  the  treatment  of  pneumonia, 
until  direct  experience  illustrated  and  explained  it;  because  a  perturba- 
tive  and  spoliative  method,  presumed  to  be  rational,  was  also  believed 
to  be  more  successful.  It  has  been  known  from  time  immemorial  that 
alkaline  waters  are  useful  in  certain  calculous  complaints,  and  that 
iron  is  a  specific  for  chlorosis;  the  principle  of  their  curative  action  is 
of  modern  discovery,  if,  indeed,  it  is  discovered.  We  are  directed 
to  use  alkaline  mineral  waters  to  cure  the  lithic  acid  diathesis,  because 
the  base  and  the  acid  neutralize  each  other.  Yet  the  very  same 
waters  are  capable  of  curing  the  phosphatic  diathesis.  Is  it  then  quite 
certain  that  they  become  curative  by  virtue  of  their  alkalinity  at  all? 
Iron,  we  are  assured,  is  a  specific  remedy  for  chlorosis,  because  it  sup- 
plies an  organic  element  which  in  this  affection  is  deficient,  viz.,  the 
coloring  matter  of  the  blood.  Admitting  the  correctness  of  this  ex- 
planation or  not,  the  fact  is  none  the  more  or  less  certain  ;  its  authority 
rests  on  the  uniform  testimony  of  physicians  for  thousands  of  years. 
There  is  not,  we  believe,  a  single  example  of  a  medicine  having  been 
received  permanently  into  the  Materia  Medica  upon  the  sole  ground 
of  its  physical,  chemical,  or  physiological  properties.  Nearly  every 
one  has  become  a  popular  remedy  before  being  adopted  or  even  tried 
by  physicians ;  by  far  the  greater  number  were  first  employed  in 
countries  which  were  and  are  now  in  a  state  of  scientific  ignorance : 
and  even  metallic  medicines,  which  owe  their  introduction,  as  internal 
remedies,  to  experimental  philosophers,  gave  no  indication,  however 
faint,  of  their  peculiar  virtues,  until  tKey  were  experimentally  dis- 
closed. No  process  of  argument  that  ever  was  invented  can  establish 
a  reasonable  presumption  that  a  medicine  will  be  of  service,  until  its 
qualities  have  been  tested  by  its  actual  administration  to  the  sick. 
Its  taste  and  smell  and  other  operations  upon  the  healthy  system  may 
furnish  ground  for  conjecture  that  it  will  be  beneficial  in  certain  mor- 
bid states,  simply  because  these  qualities  recall  those  of  other  substances 
known  by  experience  to  be  useful  in  the  conditions  supposed.  We 
cannot  impress  too  strongly  upon  the  mind  the  fundamental  truth  that 
direct  observation  of  the  effects  of  medicines  is  the  only  possible  founda- 
tion of  therapeutics;1  for,  recognizing  it  clearly  and  following  it  reve- 
rently, we  shall  be  content  to  concentrate  all  our  powers  upon  nature, 
and  listen  to  the  responses  which  she  makes  to  our  earnest  inquiries. 
We  shall  be  'content,  by  careful  and  prolonged,  direct  and  comparative 
experiment  and  observation,  to  arrive  at  those  practical  conclusions 
which  do  not  form  the  doctrines  of  a  day  or  of  a  sect,  but  of  all  time 
and  of  the  whole  medical  world.   " 

1  Non  post  Rationem  Medicina  inventa  fuit,  sed  post  inventam  Medicinam  Ratio 
quaesita  est. — Celsus. 
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If  a  direct  analysis  of  clinical  observation  proves  it  to  be  the  essen- 
tial ground  of  therapeutical  doctrines  and  precepts,  an  estimate  of  the 
value,  in  this  relation,  of  experiments  upon  the  healthy  organism  in 
man  and  the  lower  animals  only  strengthens  the  conclusion.  1  he  more 
extensively  and  accurately  such  experiments  have  been  performed,  the 
more  evident  does  it  become  that  the  conclusions  to  be  drawn  from 
them  can  never  serve  as  therapeutical  rules,  however  they  may  throw 
light  upon  the  manner  in  which  particular  medicines  act  upon  the 
economy,  and  thereby  furnish  us  with  most  valuable  information  re- 
specting the  limits  of  their  power  for  good  and  evil. 

The  uniform  action  of  a  medicine  upon  healthy  structure  or  function 
is  its  physiological  operation  ;  its  curative  action  upon  diseased  struc- 
ture or  function  is  called  its  therapeutical  operation.  To  determine 
the  former  is  comparatively  easy,  for,  as  compared  with  the  abnormal, 
the  normal  action  of  the  system  may  be  viewed  as  constant  and  uni- 
form. But  the  latter  involves  infinite  difficulty  :  for  we  are  required 
to  determine  the  influence  of  an  agent  upon  functional  and  structural 
conditions,  with  the  natural  termination  and  tendencies  of  which  we 
•are  only  imperfectly  or  not  at  all  acquainted.  Whatever  else  they 
may  do,  experiments  upon  the  healthy  organism  can  never  fully  reveal 
the  manner  in  which  medicines  cure  disease,  because  in  the  latter 
case  an  element  is  involved  which  does  not  exist  in  the  former.  But 
if  we  are  ever  to  acquire  a  distinct  idea  of  the  curative  operation  of 
medicines,  that  is,  of  their  operation  upon  the  tissues,  organs,  and 
functions,  when  they  have  departed  from  their  normal  condition,  we 
must  possess  a  standard  with  which  to  compare  the  effects  that  medi- 
cines produce ;  and,  however  imperfect  it  may  be,  no  other  standard 
is  available  than  the  operation  of  the  same  medicines  upon  the  healthy 
economy. 

But  let  us  not  suppose  that  even  this  method  is  exempt  from  diffi- 
culties and  imperfections.  The  perfectly  healthy  constitution  which 
the  problem  demands  is  seldom  to  be  found;  or  else  individual  pecu- 
liarities exist  which,  unless  the  experiments  are  frequently  repeated, 
require  us  to  accept  their  results  with  circumspection.  Age,  sex,  and 
constitution  modify  the  action  of  medicines,  and  accidental  circum- 
stances, such  as  climate,  season,  and  occupation,  are  not  without 
their  influence.  To  take  but  a  single  illustration  ;  doses  of  cathartic 
medicines  which  are  habitually  used  in  cold  and  temperate  regions 
would  be  fatal  in  tropical  climates.  Idiosyncrasies,  as  they  are  called, 
peculiar  and  inexplicable  susceptibilities,  frequently  modify,  and  even 
reverse,  the  ordinary  action  of  a  drug.  Ipecacuanha  in  the  smallest 
dose  may  occasion  violent  coryza,  or  bronchial  spasm,  or  the  least 
quantity  of  mercury  excite  ptyalism  or  produce  nervous  prostration ; 
opium  may  induce  wakefulness  instead  of  sleep,  &c.  But  these  are 
exceptional  cases,  and  while  they  should  inspire  us  with  a  prudent 
scepticism  in  regard  to  the  apparent  effects  of  medicines  when  used  in 
only  a  limited  number  of  cases,  they  cannot  seriously  impair  our  con- 
fidence in  the  conclusions  drawn  from  numerous  and -well-conducted 
experiments. 

In  disease  it  is  different.     In  many  affections,  as  in  fevers,  there  is 
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probably  not  a  single  cell  in  the  whole  body  which  performs  its 
function  normally.  In  no  two  diseases,  and  frequently  in  no  two  stages 
of  the  same  disease,  are  the  aberrations  precisely  the  same.  It  might, 
therefore,  be  anticipated  that  medicines  would  act  differently  in  health 
and  disease,  and  in  the  varying  conditions  of  the  latter.  We  can, 
with  some  confidence,  foresee  the  effects  of  medicines  in  health,  but  in 
disease  there  is  no  experienced  physician  who  does  not  feel  uncertainty, 
and  indulge  in  some  self-gratulation  when  the  result  corresponds  to 
his  predictions.  Let  no  one  interpret  this  statement  as  an  admission 
of  the  nullity  of  medicinal  treatment.  It  would  be  as  logical  to  regard 
life  and  health  as  worthless  because  nothing  is  more  uncertain  than 
the  former,  and  because  the  very  air  we  breathe,  the  food  we  eat,  the 
clothing  we  wear,  every  action,  every  emotion,  almost  every  thought, 
may  be  to  us  an  instrument  of  death.  The  whole  of  life  is  a  perpetual 
struggle  with  an  enemy  to  whom  we  must  at  last  succumb,  and  the 
wonder  really  is  how  often  human  skill,  founded  upon  science  and 
experience,  has  succeeded  in  postponing  the  inevitable  catastrophe. 

The  difference  between  the  operation  of  medicines  in  health  and 
disease  has  been  noticed  ever  since  their  actions  were  experimentally 
investigated.  "  The  same  remedy  has  a  different  effect,'5  says  Boer- 
haave,  "  on  the  sound  man  and  the  sick  one.  A  prudent  physician 
will  not  forget  this,  but  remember  that  Galen  has  said,  'The  prescrip- 
tion of  a  medicine  is  indeed  under  your  control,  but  its  effects  are 
not.'  "*  The  different  modes  of  action  of  a  plaster  of  cantharides  upon 
the  skin  will  illustrate  this  statement.  The  integument  in  its  normal 
state  will,  under  this  operation,  gradually  become  red,  and  then  be 
vesicated  ;  after  which  serum  will  be  discharged,  and  the  part  will  heal. 
But  the  same  plaster  applied  to  the  skin  of  a  person  in  the  cold  stage 
of  periodical  fever,  or  in  the  collapse  of  cholera,  will  produce  no  im- 
pression at  all.  If  applied  to  an  erysipelatous  part,  on  the  other 
hand,  it  may  excite  violent  pain,  and  produce  intense  redness,  exces- 
sive swelling,  and  perhaps  even  gangrene.  When,  again,  the  cutaneous 
inflammation  is  local,  superficial,  and  chronic,  the  very  same  application 
may  be  salutary  and  effect  a  complete  cure.  Iron,  which  seems  to  ex- 
ercise an  almost  creative  power  in  renewing  the  exhausted  and 
paralyzed  functions  of  anemic  persons,  will,  on  the  contrary,  when 
it  is  used  by  those  in  health,  impair  the  appetite,  confine  the  bowels, 
and  occasion  headache  and  hebetude.  Alcoholic  stimuli  can  be  taken 
by  typhus  patients,  and  by  those  affected  with  tetanus,  in  doses  which 
would  fatally  intoxicate  healthy  persons.  And  the  same  is  true  in 
regard  to  opium  in  the  latter  disease.  Stranger  still,  the  wine  or 
brandy  which  naturally  excites  the  pulse  and  brain,  heats  the  skin, 
flushes  the  face,  and  renders  the  eye  wild,  will  in  the  epidemic  forms 
of  petechial  typhus,  allay  excitement,  calm  delirium,  cool  the  skin, 
and  change  its  dusky  hue  to  a  more  healthy  tint.  Opium,  which,  in 
general,  produces  constipation  of  the  bowels,  is  the  most  efficient  means 
of  relieving  the  obstinate  constipation  of  lead  colic.  Tartar  emetic  is 
one  of  the  most  powerful  medicines  of  the  emetic  class,  yet  when  coma 

1  Quoted  by  CEsterles  from  Comment.,  i.  9. 
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is  present,  or  the  nervous  energy  is  otherwise  oppressed  or  exhausted, 
large  doses  of  this  preparation  may  be  used  without  effect ;  and,  on 
the  other  hand,  in  the  minutest  quantities  it  will  excite  violent  vomit- 
ing when  the  stomach  is  inflamed. 

It  is  possible  to  explain  not  a  few  of  these  anomalies  and  apparent 
contradictions  by  the  state  of  torpor  which  frequently  affects  some 
or  all  of  the  functions,  and  especially  those  of  sensibility  and  absorp- 
tion. The  nervous  system,  in  many  diseases,  responds  feebly  to  stimuli, 
either  because  it  is  primarily  impaired,  or  because  the  blood  upon 
which  its  susceptibility  depends  no  longer  affords  it  the  requisite  vita- 
lity. In  other  cases,  the  hurry  and  irregular  violence  of  its  action  arise 
from  a  similar  cause.  In  both  instances  it  is  easy  to  conceive  that  a 
diffusible  stimulus  will  restore  the  balance  of  the  system  by  a  direct 
action  upon  the  nervous  centres.  Other  apparent  anomalies  arise 
from  the  non-absorption  of  medicines.  In  cholera,  yellow  fever,  &c, 
mercurials  may  be  administered  in  enormous  quantities  without  pro- 
ducing salivation  or  any  other  constitutional  effect.  In  the  first-named 
disease  the  calomel  which  had  been  given  has  repeatedly  been  found 
unchanged  in  the  stomach  and  intestines.  Other  cases,  again,  are  ex- 
plicable by  a  reference  to  what  is  known  of  the  mode  of  the  medicine's 
action.  Iron  is  salutary  in  chlorosis  because  it  supplies  an  ingredient 
of  the  blood  which  in  that  affection  is  deficient,  and  it  is  mischievous 
in  health  because  it  creates  in  the  blood  an  excess  of  the  same  element. 
A  blister  will  not  vesicate  the  clammy  skin  of  a  cholera  patient  be- 
cause the  integument  cannot  absorb  its  active  principle ;  it  will  occa- 
sion gangrene  in  an  acutely  inflamed  part  by  making  the  physical 
changes  in  inflammation  excessive  and  permanent;  it  will  restore  one 
in  a  state  of  chronic  inflammation  by  rendering  the  organic  processes 
more  active,  and  so  promoting  a  natural  cure. 

In  nearly  all  of  these,  and  similar  cases  in  which  it  is  possible  to 
give  a  reason  for  the  diversities  of  medicinal  action,  there  is  a  sub- 
stantial alteration  of  structure,  of  nutrition,  or  of  the  blood.  But  in 
many  functional  affections,  morbi  sine  materia,  the  case  is  very  differ- 
ent. In  the  whole  range  of  remedies  there  is  hardly  one  whose 
operation  can  with  confidence  be  counted  upon  in  certain  functional 
diseases  of  the  nervous  system.  Often  it  defies  conjecture  and  sets  at 
nought  all  rational  anticipations. 

There  is  a  large  amount  of  information,  respecting  the  operation  of 
medicines,  to  be  derived  from  a  study  of  cases  in  which  they  have  been 
•taken  in  excessive  doses  by  mistake  or  with  criminal  intent.  These 
display  their  operation  in  magnified  proportions,  as  it  were,  and  fre- 
quently reveal  the  alterations  of  structure  which  it  tends  to  produce. 
They  also  serve  better  than  the  therapeutical  action  of  medicines 
for  comparison  with  the  effects  of  the  latter  in  experiments  upon 
animals. 

Such  experiments  are  of  great  value,  because  they  enable  us  to  make 
a  large  number  of  comparative  observations,  varying  the  conditions  at 
pleasure,  so  as  to  arrive,  by  exclusion,  at  those  effects  which  are  pecu- 
liar and  essential  to  each  medicine.  We  can  also  observe  the  differ- 
ent modes  of  their  action  according  as  they  are  administered  by  the 
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stomach  or  bowels,  applied  endermically,  or  hypodermically,  or  to  the 
surface  of  wounds,  injected  into  serous  cavities,  into  the  bloodvessels, 
&c.  Further,  we  can  in  this  manner  learn  the  diversity  of  effects  pro- 
duced by  various  doses,  degrees  of  dilution  or  division,  and  modes  of 
combination  of  the  several  medicines.  But  more  distinctly  than  in  any 
other  way  we  can  thus  discover  the  lesions  which  are  produced  in  the 
body  by  medicines  capable  of  acting  as  poisons,  according  to  their  dose, 
form,  &c.  Indeed,  without  such  experiments  nearly  all  of  our  ideas 
concerning  the  operation  of  medicines  would  be  purely  conjectural.  It 
is  true  that  they  are  not  to  be  placed  on  an  equal  footing  with  similar 
observations  made  upon  man,  when  these  chance  to  present  themselves ; 
for  while  man  can  describe  his  sensations,  we  can  only  conjecture  those 
of  an  animal  by  its  agitation  and  functional  disturbance.  It  is  also  to 
be  remembered  that  many  medicines  do  not  affect  man  and  the  lower 
animals  alike.  They  may  be  poisons  to  the  former,  and  food  to  the 
latter.  Hemlock,  and  water  hemlock  (conium  maculatum,  and  cicuta 
virosa)  are  eaten  in  considerable  quantities  by  cows  without  injury, 
but  they  are  poisonous  to  man.  Albers  relates  that  he  gave  ten 
grains  of  pure  morphia  to  a  rabbit  without  producing  anv  of  the  effects 
of  opium.  To  another  he  gave  twenty-five  grains  of  this  substance 
without  destroying  it.  Eight  days  afterwards  he  administered  to  the 
same  animal  a  drachm  of  opium  and  ten  grains  of  morphia.  It  lived, 
and  gave  no  sign  whatever  of  narcotic  poisoning.  Horses  can  take 
large  doses  of  arsenic  without  injury,  so  large,  indeed,  says  Albers, 
that  they  would  destroy  as  many  men  as  would  weigh  twice  as  much 
as  a  horse.1  Infusion  of  quassia,  which  to  man  is  a  salutary  tonic- 
medicine,  is  extremely  poisonous  to  flies,  and  destroys  even  dogs  when 
injected  into  the  veins.  In  herbivorous  animals,  as  the  rabbit,  vomit- 
ing never  occurs,  while  in  carnivorous  animals,  as  the  dog,  it  is 
readily  excited.  Moiroud  states  that  colocynth,  jalap,  gamboge,  and 
bryony,  which  operate  as  violent  purgatives  on  man  and  carnivorous 
animals,  have  comparatively  little  effect  on  the  horse  and  other  her- 
bivorous animals.  These  curious  facts  are  sufficient  to  enforce  cir- 
cumspection in  examining  the  results  of  experiments  upon  animals, 
and  to  show  that  when  we  would  make  inferences  from  the  latter  to 
be  applied  to  man,  we  must  be  sure  that  the  cases  are  comparable 
with  one  another.  Of  their  value  when  properly  conducted  there  can, 
however,  be  no  doubt,  or,  if  any  one  is  still  sceptical  upon  this  point, 
let  him  reflect  that  the  fundamental  doctrine,  or  rather  fact,  of  the  ab- 
sorption of  medicines  would  probably  not  have  been  demonstrated 
without  them. 

In  conclusion,  while  we  desire  to  impress  upon  the  reader  that 
the  scientific  physician  should  first  of  all  acquaint  himself  with  the 
action  of  medicines  upon  the  healthy  organs,  and,  next,  should  learn 
their  comparative  operation  upon  the  same  organs  in  disease,  yet  it 
cannot  be  too  often  repeated  that  the  latter,  or  simple  experience,  forms 
the  only  crucible  in  which  a  therapeutical  fact  or  doctrine  can  be 
fairly  tried.     Whatever  sustains  this  test  may  be  accepted  as  a  real 

1  Handbuck  der  allgemeinen  Arzneira.,  Bonn,  1854,  p.  1. 
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and  permanent  addition  to  our  therapeutical  resources.  But  the  re- 
salts  of  experiments  upon  the  healthy  organism  cannot  possibly  attain 
to  such  importance;  they  can  only  illustrate  the  manner  in  which 
medicines  cure  disease,  as  physiology  illustrates  the  phenomena  which 
belong  to  the  domain  of  pathology. 

THE  PHYSIOLOGICAL  ACTION  OF  MEDICINES. 

The  operation  of  medicines  may  be  studied  under  two  heads :  1.  The 
means  by  which  they  are  brought  into  contact  with  diseased  parts ; 
and,  2.  The  modifications  induced  by  them  in  those  parts,  and  which 
tend  to  restore  the  latter  to  health.  The  former  constitutes  the  me- 
chanism "By  which  the  medicine  is  enabled  to  operate,  and  includes  its 
local  action,  the  sympathetic  phenomena  it  induces,  and  the  pheno- 
mena accompanying  its  absorption  and  diffusion.  The  latter  compre- 
hends the  vital,  physical,  and  chemical  effects  produced  by  medi- 
cines, the  manner  in  which  they  convert  morbid  into  healthy  action, 
and  the  influences  which  tend  to  restrain,  augment,  or  pervert  their 
operation.  The  one  is  a  physiological,  the  other  a  pathological  and 
therapeutical  inquiry ;  but  unless  the  phenomena  and  the  laws  revealed 
by  the  first  are  clearly  apprehended,  it  is  impossible  to  prosecute  the 
second  or  to  set  a  proper  value  upon  its  results. 

The  Local  Action  of  Medicines. 

The  local  changes  produced  by  medicinal  substances  are  those  with, 
which  we  are  best  acquainted,  because  in  many  cases  they  are  open  to 
our  senses,  and  thus  we  are  enabled  to  infer  with  strong  probability 
that  similar  effects  are  produced  by  the  same  agents  upon  parts  con- 
cealed from  our  direct  inspection.  We  are  at  once  struck  by  the  fact 
that  the  reaction  of  a  part  is  proportioned  to  its  degree  of  vitality. 
If  it  be  absolutely  dead,  no  effect  will  be  produced  upon  it  by  any 
other  agents  than  those  which  act  through  their  chemical  affinity  with 
its  constituents.  On  the  other  hand,  if  its  vitality  be  of  a  high  grade, 
there  will  be  a  prompt,  active,  or  even  violent  reaction.  Between 
these  two  extremes  every  degree  of  susceptibility  may  be  observed. 
To  cite  anew  the  illustrations  which  have  already  been  adduced  : 
in  the  cold  stage  of  algid  intermittent  fever,  or  in  the  collapse  of 
cholera,  the  most  active  irritants  applied  to  the  skin  fail  to  awaken 
any  sensation  or  produce  any  redness,  but  their  appropriate  action 
will  be  manifested  as  the  integument  regains  its  vitality.  In  those 
states  of  the  brain  which  induce  insensibility,  the  action  of  many  me- 
dicines is  impaired  or  suspended.  So  emetics  and  purgatives  fail  to 
operate  during  narcotism,  deep  intoxication,  and  congestion  of  the 
brain. 

The  physical  qualities  of  the  substance  itself  also  influence  its  local 
action.  It  may,  like  mucilaginous  and  most  oily  substances,  have  a 
purely  negative  influence,  which,  however,  may  become  extremely 
valuable  remedially,  or  it  may  be  quite  inert  by  reason  of  its  insolu- 
bility, as  is  the  case  with  many  powders  applied  to  the  skin.      Such 
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applications  are  intended  to  limit  the  exhalation  of  a  part  and  to  pro- 
tect it  from  irritation.  But  the  nature  of  the  part  modifies  still  more 
sensibly  the  operation  of  medicines  applied  to  it.  In  this  respect  the 
skin  is  much  less  susceptible  than  mucous  membrane.  It  is  not  only 
covered  by  the  cuticle,  which  is  unorganized  and  insensible,  but  its 
proper  tissue  is  comparatively  dense  and  unyielding,  and  less  adapted 
than  the  mucous  membrane  to  be  penetrated  by  medicinal  substances. 
It  is,  however,  susceptible  of  inflammation  by  irritants,  and  to  a  pecu- 
liar effect  of  irritation,  vesication,  which  consists  in  the  secretion  of 
serum  by  the  chorion  beneath  the  epidermis.  It  is  often,  also,  attacked 
by  caustics  which  enter  into  chemical  combination  with  its  constitu- 
.  ents,  destroying  their  vitality  and  organization.  On  the  other  hand, 
direct  means  are  frequently  employed  to  lessen  the  vital  activity  of 
the  integument ;  such  are  cold,  the  great  local  antiphlogistic,  and  as- 
tringents, which  also  operate  by  repelling  the  blood  from  an  inflamed 
part,  and  preventing  the  pain  of  its  pressure  and  the  morbid  changes 
of  nutrition  it  would  otherwise  occasion.  Still  other  agents  used  as 
external  medicines  are  cosmetics,  resorted  to  for  removing  discolora- 
tions  and  slight  eruptions  from  the  skin,  and  depilatories,  which 
usually  consist  of  caustics  capable  of  destroying  the  hair. 

Medicinal  substances  are  applied  to  mucous  membranes  either  for 
the  purpose  of  modifying  their  morbid  conditions,  or  for  a  remoter 
operation.  In  the  former  case,  the  same  protective  and  irritant  agents 
may  be  used  as  in  the  case  of  the  skin,  but  as  certain  mucous  mem- 
branes, those  of  the  stomach  and  small  intestine,  for  example,  secrete 
liquids  which  may  have  a  chemical  reaction  with  the  applied  irri- 
tants, the  operation  of  the  latter  may  be  greatly  modified  or  com- 
pletely annulled.  Thus,  when  nitrate  of  silver  is  taken  into  the 
stomach,  it  is  speedily  neutralized  by  the  secretions  of  this  organ,  and 
converted  into  chloride  of  silver,  an  innocuous  compound.  The 
greater  number  of  medicines  applied  to  the  mucous  membrane  are 
intended  to  augment  or  to  diminish  its  secretion.  Of  the  former, 
purgatives  and  emetics  may  be  taken  as  examples,  and  of  the  latter, 
astringents. 

In  studying  the  local  application  of  medicines,  we  must  not  over- 
look their  power  of  penetration.  This  is  not  identical  with  their 
absorption,  a  function  which  will  presently  be  examined,  but  it  is  the 
power  which  medicines  have  of  producing  their  effects,  often  energeti- 
cally, upon  neighboring  but  not  functionally  related  parts.  It  is  a 
universal  custom  to  apply  local  remedies  in  the  neighborhood  of 
the  affected  organ,  although  no  direct  connection  between  the  two 
points  exists.  That  the  operation  is  thereby  rendered  more  power- 
ful, admits  of  no  dispute.  A  blister  of  cantharides,  applied  to  the 
hypogastrium  or  the  loins,  will  be  much  more  apt  to  produce  stran- 
gury than  if  it  vesicated  the  breast  or  the  neck.  Strychnia  has  been 
shown,  by  Albers,  to  occasion  tetanic  spasms  much  more  readily  when 
it  is  applied  along  the  spinal  column  than  when  it  is  taken  by  the 
mouth,  and  when  introduced  into  a  wound  in  the  former  situation 
than  into  a  similar  wound  upon  the  leg.  Extract  of  belladonna 
applied  to  the  eye,  or  in  its  neighborhood,  will  produce  dilatation  of 
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the  pupil  more  certainly  than  if  it  were  taken  internally,  and  the  same 
remark  is  true  of  the  application  of  this  medicine  to  produce  relaxa- 
tion of  the  neck  of  the  uterus,  or  of  the  sphincter  ani  muscle.  If  we 
wish  to  discuss  an  indurated  gland  by  means  of  iodine  or  mercury,  we 
apply  them  as  directly  as  possible  to  the  part  affected,  knowing  that 
their  internal  administration  would  be  much  less  effectual.  It  is  cus- 
tomary to  apply  cups,  leeches,  blisters,  cataplasms,  &c.,  to  the  surface 
of  the  chest  or  abdomen  when  the  lungs,  heart,  or  bowels  are  in- 
flamed, and  their  utility  is  unquestionable,  although  no  direct  connec- 
tion exists  between  the  seat  of  the  disease  and  that  of  the  medicinal 
application.  In  the  last  illustrations  it  is  highly  probable  that  the 
reflex  function  of  the  spinal  cord  constitutes  the  channel  through 
which  a  portion,  at  least,  of  the  curative  influence  is  transmitted. 

The  Remote  Action  of  Medicines. 

The  remote,  secondary,  or  constitutional  operation  of  a  medicine  is 
that  which  it  produces  elsewhere  than  on  the  part  to  which  it  is  pri- 
marily applied,  or  on  those  which  are  in  direct  physiological  relation 
with  it.  Thus,  strychnia  and  cantharides  are  primarily  local  irri- 
tants, but  remotely  or  secondarily  the  former  acts  upon  the  spinal 
marrow  and  the  latter  on  the  urinary  organs.  In  the  greater  num- 
ber of  cases  a  medicine  gives  rise  to  such  numerous  phenomena 
that  it  becomes  a  difficult  question  to  decide  how  far  they  depend 
directly  upon  its  administration,  or  are  remotely  occasioned  by  it. 
It  is  of  necessity  still  more  difficult  to  determine  in  what  manner 
the  effect  is  produced.  The  remote  operation  of  medicines  can  only 
be  effected  through  one  or  the  other  of  two  channels,  the  nerves  or  the 
bloodvessels,  since  these  are  the  only  known  media  of  communication 
between  distant  organs  of  the  body.  There  are  those  who  maintain 
that  the  one  or  the  other  of  these  is  exclusively  the  channel  through 
which  the  medicinal  influence  is  transmitted ;  but  as  in  their  physio- 
logical and  pathological  relations  we  know  that  both  maintain  a 
reciprocal  influence  between  the  several  parts  of  the  body,  it  may  be 
presumed  that  both  partake  also  in  diffusing  the  curative  operation 
of  medicines.  Direct  observation  confirms  this  view  of  the  subject, 
although  it  shows  at  the  same  time  that  the  two  agencies  are  not  of 
equal  importance,  and  that  the  greater  number  of  therapeutical  actions 
are  due  to  the  introduction  into  the  blood  of  medicinal  substances, 
which  are  thereby  conveyed  to  every  part  of  the  body. 

But  many  nervous  phenomena  are  produced  by  medicines  which, 
for  that  purpose,  at  least,  are  not  required  to  enter  the  circulation. 
Many  local  irritants,  including  electricity,  produce  a  disturbance  of 
the  nervous  force,  manifesting  itself  by  a  spasmodic  action  of  the 
muscles.  The  phenomena  of  emesis  and  catharsis,  including  nausea 
colic,  retching,  tenesmus,  vomiting,  and  purging,  often  depend  upon  a 
purely  local  reaction  between  the  medicine  and  the  gastro-intestinal 
tube. 

The  spasmodic  closure  of  the  larynx  against  the  entrance  of  chlo- 
rine, ammonia,  and  carbonic  acid;  the  spasm  of  the  respiratory  muscles 
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produced  in  some  persons  by  the  emanations  of  ipecacuanha;  the 
vomiting  excited  by  the  passage  of  a  biliary  or  vesical  calculus ;  the 
nervous  exhaustion  occasioned  by  intense  pain,  and  by  the  "  shock" 
of  severe  accidents  in  which  a  limb  is  crushed,  or  a  large  portion  of 
the  body  burned  or  scalded ;  the  fainting  and  even  death  which  some- 
times result  from  sudden  and  agonizing  mental  emotion ;  these  are 
some  out  of  the  many  illustrations  that  might  be  adduced  to  show 
how  powerful  are  the  actions  which  may  be  aroused  through  the 
nervous  system  alone. 

Other  impressions  are  occasioned  by  the  local  action  of  medicines 
upon  the  nervous  trunks  or  extremities,  withoulthe  intervention  of 
the  circulation,  as  in  the  penetration  noticed  above.  Anodyne  and 
anaesthetic  applications,  such  as  opium,  belladonna,  veratria,  and 
aconite,  may  relieve  local  pain  without  affecting  the  general  sensibility. 
A  frog's  foot,  kept  moist  with  laudanum  or  prussic  acid,  loses  its  power 
of  motion  without  the  general  sensibility  having  been  impaired. 
Lembert  states  that  in  a  case  of  paralysis  from  lead  affecting  the 
upper  limbs,  he  applied  a  blister  to  both  arms,  and  dressed  one  of  the 
sores  with  strychnia.  The  paralysis  on  this  side  improved,  but  on 
the  other  it  was  unaffected  until  a  similar  treatment  had  been  made 
use  of.  In  all  these  cases,  the  limited  operation  of  the  medicine  seems 
to  be  unquestionable.1 

In  1822,  Dr.  Hubbard  performed  a  variety  of  experiments  with 
prussic  acid  and  nux  vomica,  in  which,  it  is  stated,  these  agents  were 
applied  with  much  less  effect  to  bloodvessels  than  to  nerves,  and  that 
their  action  was  proportioned  to  the  importance  and  extent  of  the 
nerves  involved.2  Dr.  Pennock  drew  an  identical  conclusion  from 
his  own  carefully  conducted  experiments;3  and  Dupuy  and  Brachet, 
without  going  so  far,  at  least  concluded  that  the  division  of  the  par 
vagum  on  both  sides  greatly  diminished,  if  it  did  not  neutralize,  the 
poisonous  effects  of  nux  vomica  and  of  narcotics  introduced  into  the 
stomach.  But  these  results  are  in  direct  contradiction  with  those  of 
the  greater  number  of  observers.  Fontana  applied  the  venom  of 
vipers,  ticunas  poison,  water  and  oil  of  cherry-laurel,  and  opium,  to 
the  exposed  sciatic  nerves  of  rabbits  and  frogs,  without  producing 
any  characteristic  symptoms.  He  also  tore  and  cut  the  same  nerves 
without  any  notable  effect.  Wedemeyer  obtained  the  same  negative 
results  by  the  application  of  prussic  acid  to  the  median  nerve  of  a  cat, 
in  the  space  of  two  inches,  and  also  to  the  infra-orbitar  nerve  and  the 
par  vagum  of  a  horse.4  On  the  other  hand,  when  poisons  are  intro- 
duced into  a  limb  whose  nervous  connections  with  the  trunk  have 
been  entirely  severed,  the  same  effects  ensue  as  if  the  nerves  remained 
entire.  This  is  proved  by  the  experiments  of  Magendie  and  Delille, 
who  destroyed  animals  by  means  of  upas  tieute,  introduced  into  a  limb 
whose  only  connection  with  the  body  was  through  an  artery  and  a 
vein ;  and,  lest  it  might  be  objected  that  the  parietes  of  these  vessels 

1  Schcltz,  Allgemein.  Pharmakologie,  p.  9*5. 

2  Phila.  Jour,  of  Med.  and  Phys.  Sci.,  iv.  242. 

*  Am.  Jour,  of  Med.  Sci.,  ii.  0. 

*  Alijees,  Allgem.  Arzueiui.,  p.  228. 
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transmitted  a  nervous  impression,  or  otherwise  conveyed  the  poison, 
the  experiment  was  repeated  with  the  substitution  of  quills  for  the 
bloodvessels.  Thus  we  have  positive  and  negative  proofs  combined, 
that  the  nerves  do  not  convey  to  their  central  organs  any  specific  im- 
pression of  the  poison  employed.  But  even  did  the  specific  effects  ot 
the  poisons  used  in  cases  of  ligature  of  the  nerves  develop  themselves 
in  some  degree,  it  must  be  recollected  that  nervous  trunks  are  absorb- 
ing tissues.  A  similar  criticism  is  applicable  to  those  cases  in  which 
the  passage  of  poisoned  blood  through  a  vein  is  prevented  by  a  liga- 
ture. If  the  constriction  of  the  vessel  is  sufficient  to  cut  off  its  circu- 
lation entirely,  andteven  through  its  nutritious  vessels,  its  nervous 
filaments  must  also  be  incapable  of  conveying  impressions. 

If  the  remote  action  of  medicinal  substances  depended  only  on  the 
local  impression  of  the  latter,  the  two  would  always  be  proportioned 
to  each  other;  but,  as  Spillan  has  remarked,  in  the  case  of  arsenic 
and  other  irritant  poisons,  when  they  destroy  life  by  at  ence  power- 
fully depressing  the  nervous  system,  the  gastric  symptoms  and  lesions 
are  comparatively  slight ;  while  the  suffering  is  most  severe  and  the 
disorganization  of  the  stomach  is  greatest  when  the  nervous  symptoms 
are  less  prominent.  In  this  illustration,  and  in  all  cases  in  which  a 
powerfully  irritant  agent  is  used,  it  is  important  to  distinguish  between 
the  phenomena  which  it  occasions  as  an  irritant  and  those  which  de- 
pend upon  its  specific  properties.  Thus,  arsenic  and  cantharides 
equally  produce  symptoms  of  violent  inflammation  of  the  organs  of 
deglutition  and  of  the  stomach,  but  the  Spanish  fly  occasions  severe 
genito- urinary  symptoms,  which  are  absent  in  the  other  case. 

It  has  been  alleged  in  favor  of  the  doctrine  of  sympathy  that  the 
phenomena  produced  by  certain  poisons  occur  with  a  rapidity  that 
can  only  be  explained  by  the  transmission  of  nervous  influence.  But 
this  argument  rests  upon  a  double  misconception,  first,  of  the  time 
which  actually  elapses  in  the  experiments  referred  to,  and,  second,  of 
that  required  for  a  substance  to  reach  the  nervous  centres  through 
the  circulation.  There  must  evidently  be  a  probability  of  error  in 
estimating  the  duration  of  a  very  short  period,  during  which  the  mind 
is  intently  occupied  and  highly  excited  by  the  phenomena  expected,  or 
actually  occurring.  When  precautions  have  been  taken  to  avoid  this 
error,  the  interval  has  been  found  to  be  longer  than  was  suspected. 
Thus,  Dr.  Blake  states,  that  after  half  a  drachm  of  concentrated  prussic 
acid  has  been  poured  upon  the  tongue,  eleven  seconds  elapsed  before 
any  morbid  symptom  appeared ;  and  that  it  required  fifteen  seconds 
to  develop  symptoms  of  poisoning  by  injecting  ten  drops  of  conia 
saturated  with  hydrochloric  acid  into  the  femoral  vein  of  a  dog. 
By  the  same  experiment  it  was  proved  that  the  time  required  for  dif- 
fusing a  soluble  substance  through  the  body  may  not  exceed  nine 
seconds.  Dr.E.  C.  Willis  found  that  if  prussic  acid  was  injected  into 
the  pleura  of  a  rabbit,  and  a  ligature  previously  thrown  around  one 
of  its  legs  was  tightened  the  instant  that  the  symptoms  of  poisoning 
commenced,  the  blood  in  this  limb  would  furnish  chemical  evidence 
of  the  presence  of  the  poison  in  from  four  to  ten  seconds  after  its 
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introduction  into  the  body.1  Now  it  can  hardly  be  supposed  that  a 
less  period  would  be  required  for  the  poison  by  penetration  to  reach 
any  nervous  trunk  or  expansion  capable  of  transmitting  its  influence 
to  the  nervous  centres.  Hering,  of  Stuttgardt,  has  also  shown  by  ex- 
periments with  the  ferrocyanide  of  potassium,  that  this  substance  may 
complete  the  whole  circuit  of  the  blood  within  twenty  or  thirty  seconds. 
In  this  connection  the  experiment  heretofore  referred  to  must  be 
noticed,  viz.,  that  a  frog's  foot  soaked  in  prussic  acid  became  insensi- 
ble, but  the  system  remained  unaffected. 

Some  writers  who  maintain  the  exclusive  operation  of  sympathy  in 
the  mutual  relations  of  remote  parts  cite  with  satisfaction  the  experi- 
ment of  Morgan  and  Addison,  in  which  a  carotid  artery  of  one  dog 
having  been  made  to  interchange  its  current  with  the  corresponding 
artery  of  another  dog,  one  of  the  animals  was  poisoned  by  inoculating 
it  with  a  concentrated  solution  of  strychnia.  It  died  in  seven  minutes 
with  characteristic  tetanic  symptoms,  while  the  other  dog  mani- 
fested none  of  the  effects  of  the  poison.  But  it  is  to  be  observed  that 
a  very  small  portion,  comparatively,  of  the  blood  of  the  poisoned  ani- 
mal could  have  found  its  way  into  the  sound  one,  because  the  circula- 
tion in  the  former  began  immediately  to  languish  under  the  influence 
of  the  poison ;  and,  moreover,  that  it  was  arterial  and  not  venous 
blood  which  was  transfused,  and  therefore  not  as  highly  charged 
as  the  latter  with  the  poison.  Besides  these  reasons,  a  more  con- 
vincing one  is  the  positive  experiment  of  Verniere,  who  found  that 
the  venous  blood  of  an  animal  poisoned  with  nux  vomica,  when  in- 
jected into  the  veins  of  another  animal,  occasioned  the  same  phenomena 
as  occurred  in  the  first  instance.  He  also  states  that  leeches  are  killed 
by  the  blood  of  an  animal  poisoned  with  the  same  substance.2  In  a 
case  of  poisoning  by  oxalic  acid,  Dr.  Arrowsmith  saw  a  number  of 
leeches  applied  to  the  epigastrium  die  after  they  had  drawn  but  a  short 
time.3 

It  is  also  alleged  against  the  doctrine  of  absorption  that  the  foetus 
in  utero  is  not  affected  by  a  poison  which  destroys  the  mother.  It  is 
difficult  to  obtain  reliable  facts  upon  which  to  form  an  opinion  respect- 
ing this  subject,  because  the  degree  to  which  the  child  is  influenced, 
when  both  it  and  the  mother  survive  poisoning,  cannot  be  determined. 
But  it  is  very  certain  that  some  slow  poisons  do  affect  the  unborn 
child.  This  is  evidently  the  case  with  ergot  during  the  epidemics 
produced  by  its  admixture  with  flour  made  into  bread;  and  a  foetus 
may  be  born  with  smallpox,  although  the  protected  mother  has  escaped 
the  contagion.  Two  cases  of  the  sort  are  related,  the  one  by  Jenner, 
and  the  other  by  Mr.  Aulsebrook.4 

On  reviewing  the  illustrations  that  have  now  been  adduced,  it  will, 
we  think,  appear  probable  that  those  medicinal  agents  alone  act  ex- 
clusively or  chiefly  through  the  nervous  system  which  directly  excite 
one  of  its  functions,  whether  it  be  intellection,  emotion,  the  special 

i  Lancet,  May,  1858,  p.  541. 

2  Journ.  des  Progres,  iii.  121. 

3  Chkistison  on  Poisons  (Am.  ed.),  p.  176;  Med.-Chir.  Trans.,  i.  269. 
*  Br.  and  For.  Med.-Chir.  Rev.,  xvi.  2ti5. 
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senses,  general  sensibility,  or  motility.  The  number'  is  indeed  com- 
paratively small  of  those  which  operate  in  this  manner.  Of  internal 
medicines  there  are  very  few,  if  we  except  a  limited  number  of  purga- 
tives, which  do  not  operate  by  the  means  which  we  propose  in  the  next 
place  to  describe. 

Absorption. 

After  the  discovery  of  the  lacteals,  and  the  experiments  of 
Sanctorius  on  cutaneous  exhalation,  the  idea  of  the  absorption  of 
medicines  and  their  dissemination  through  the  body,  began  to  be 
entertained.  As  late  as  1763  Dr.  Wilkinson  thought  it  necessary  to 
adduce  a  number  of  instances,  of  a  striking  kind,  for  the  most  part, 
to  prove  the  reality  of  the  absorption  of  medicinal  substances  by  the 
skin.1  The  experimental  investigation  and  demonstration  of  the  sub- 
ject dates  from  the  period  mentioned,  and  in  the  first  year  of  the 
present  century  a  thesis  was  published  in  this  city  containing  a  full 
enumeration  of  the  proofs  then  existing  of  the  important  doctrine  of 
the  absorption  of  medicines.2  ITowever  interesting  it  would  be  to 
trace  the  gradual  development  of  this  now  fundamental  doctrine  in 
therapeutics,  we  forego  that  pleasure  and  proceed  at  once  to  illus- 
trate it. 

The  proof  that  medicines  are  absorbed  consists  mainly  of  their 
being  found  associated  with  the  different  constituents  of  the  body. 

The  poisonous  properties  imparted  to  the  bloodhy  several  substances 
have  been  already  noticed.  The  admixture  of  foreign  substances  is 
also  detected  by  the  smell  and  color  of  the  blood,  and  by  means  of 
chemical  tests.  The  discovery  of  foreign  substances  in  the  blood  is 
attended  with  great  difficulty,  and  this  is  no  doubt  a  reason  why  their 
presence  has  been  denied  by  some  experimenters.  But  these  negative 
statements  could  at  no  time  outweigh  the  positive  evidence  which  had 
been  adduced,  and  the  latter  is  now  so  abundant  as  to  place  the  sub- 
ject beyond  the  pale  of  controversy.  A  list  of  nearly  forty  substances, 
including  the  metals  and  metalloids,  various  salts,  coloring  matters, 
acids,  essential  oils,  and  odorous  principles,  thus  detected,  is  given  by 
Pereira,  and  it  would  be  easy  to  enlarge  it.  When  we  consider 
how  large  a  portion  of  these  substances  must  be  excreted,  and  how 
many  remain  in  combination  with  the  solid  portion  of  the  organs,  and 
the  new  combinations  which  they  form  with  the  organic  matters  of  the 
blood,  or  with  other  substances  accidentally  present  in  it,  the  wonder 
is  that  their  presence  should  ever  have  been  discovered  at  all.  Mine- 
ral and  saline  substances  are  detected  by  chemical  processes,  but  vege- 
table matters  by  their  odor  and  by  the  color  which  certain  of  them,  as 
indigo  and  rhubarb,  impart  to  the  serum ;  still,  as  a  general  rule,  the 
coloring  principle  is  either  not  absorbed,  or  not  in  sufficient  quantity 
perceptibly  to  tinge  the  serum  of  the  blood,  although  it  may  be 
found  in  the  sweat  and  urine,  and  even  in  the  bones.     The  odor  of 

1  Medical  Museum,  Loud.,  1763,  p.  117. 

2  An  attempt  to  prove  that  Certain  Substances  are  conveyed  unchanged  into  the 
Circulation,  by  Edward  Darkell  Smith,  of  Charleston,  S.  C.  ;  Caldwell's  Theses,  p.  229. 
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camphor,  musk,  alcohol,  Dippel's  oil,  garlic,  turpentine,  assafetida, 
oil  of  mustard,  and  oil  of  savin,  has  been  detected  by  different  expe- 
rimenters. Many  of  these  substances  have  been  recovered  from  the 
blood  unchanged,  but  it  does  not  follow  that  the  whole  quantity  ab- 
sorbed was  likewise  unaltered.     (Mitscherlich.) 

The  absorption  of  foreign  substances,  and  their  presence  in  the 
chyle,  have  been  demonstrated  in  the  case  of  various  soluble  coloring 
matters,  owing  to  the  natural  absence  of  color  in  this  liquid.  It  was 
early  stated  by  Musgrave  and  by  Fordyce,  that  indigo  and  sulphate 
of  copper  are  thus  absorbed,  and  the  same  result  was  obtained  by 
Milnor ;  but  Tiedemann  and  Gmelin,  as  well  as  Lawrence  and  Coates, 
were  unable  to  detect  the  presence  of  any  vegetable  coloring  matter 
in  these  vessels.  But  Macnevin  showed  that  they  absorbed  hydro- 
cyanate  of  potassa,  and  Coates,  Lawrence,  and  Harlan,  the  ferrocyanate 
of  potassa.  In  the  first  case  the  chyle  gave  a  deep  blue  color  with 
permuriate  of  iron,  and  in  the  latter  with  the  sulphate  of  iron.1 

Medicinal  substances  are  found  impregnating  the  solids  also.  The 
flesh  of  animals  used  for  food  acquires  a  degree  of  bitterness,  if  their 
fodder  contain  bitter  herbs,  or  it  may  become  poisonous  if  they  have 
eaten  certain  noxious  substances.  Thus,  pheasants,  which  feed  upon 
laurel  berries,  are  believed  to  be  poisonous,  and  the  same  is  true  of 
animals  that  have  been  poisoned  with  strychnia,  arsenic,  or  belladonna. 
Humboldt  and  Bonpland  relate  that  children  who  ate  the  food  of 
gustavia  spinosa,  became  all  over  of  a  yellow  color.  Some  persons 
who  have  long  taken  nitrate  of  silver  for  epilepsy,  have  a  bluish  or 
slaty  hue  of  the  skin.  Of  this  we  have  seen  two  instances,  the  one  in 
a  male  and  the  other  in  a  female ;  and  numerous  others  have  been 
reported  by  Swediaur,  who  first  noticed  the  fact,  and  by  Eoget,  Ber- 
tini,  Badely,  Vetch,  Rayer,  Lelut,  and  Wedemeyer.2  In  the  Breslau 
"Museum,  the  spinal  column  of  a  man  who  had  formerly  taken  large 
quantities  of  mercury  is  to  be  seen,  containing  metallic  quicksilver. 
A  similar  specimen  is  said  to  be  in  the  Strasburg  Museum.  Albers 
found  metallic  mercury  in  the  abdominal  cavity,  and  in  the  inter- 
muscular cellular  tissue,  after  inunction  of  the  abdomen  with  mercu- 
rial ointment.  Lead  has  been  detected  in  the  brain,  the  spinal  marrow, 
the  lungs,  the  liver,  and  the  muscles  of  parts  paralyzed  by  this  metal. 
Copper,  tin,  antimony,  zinc,  and  other  metals,  have  been  obtained  from 
the  liver.  In  many  cases  it  appears  that  the  metals  have  affinities  for 
particular  organs ;  as,  mercury  for  the  medullary  portion  of  bones, 
copper  for  the  muscles,  and  lead  for  the  muscles  and  the  brain.  It  is 
also  stated  that  the  metallic  compounds  with  oxygen  become  partially 
deoxydized  when  they  are  deposited. 

As  the  urine  is  the  vehicle  by  which  a  large  portion  of  the  effete 
matter  of  the  body  is  carried  away,  it  might  also  be  expected  to  con- 
tain a  portion,  at  least,  of  the  substances  which  are  not  assimilated 
by  the  economy.  It  was  early  known  that  the  urine  is  colored,  or  has 
its  taste  or  smell  altered  by  various  articles  of  food,  and  by  several 
medicines,  and  also  that  these  effects  are  sometimes  produced  even  by 

>  Beck,  Aui.  Journ.  of  Med.  Soi.,  Jau.  1844,  p.  30.  *  Ibid.,  p.  39. 
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the  contact  of  certain  substances,  such  as  turpentine  and  garlic,  with 
the  skin.  The  effect  of  alkalies  in  calculous  diseases  was  attributed 
to  their  absorption,  and  iron  was  detected,  by  means  of  nutgall,  in 
the  urine  of  persons  taking  the  former  medicine.1  The  subject  has 
now  been  sufficiently  investigated  to  render  unquestionable  the  gene- 
ral fact  above  stated,  and  also  to  determine  many  laws  which  affect 
the  elimination  of  the  constituents  of  the  urine. 

The  earliest  series  of  experiments  to  elucidate  medicinal  absorption 
were  those  of  Wohler,  in  which  dogs  were  used,  and  their  results  have, 
in  the  main,  been  confirmed.2  Corresponding  experiments  were  per- 
formed by  Tiedemaun  in  the  case  of  a  young  man  affected  with  ex- 
strophy of  the  bladder,  so  that  the  urine  could  be  collected  and  analyzed 
at  the  moment  of  its  issuing  from  the  ureters.3  A  case  of  similar  mal- 
formation enabled  Mr.  Erichsen  to  make  experiments  of  the  same 
kind,  and  with  closely  analogous  results.4  The  period  required  for 
the  appearance  of  different  substances  in  the  urine  varied  from  one  to 
forty-five  minutes.  It  now  appears  that  many  are  excreted  with  the 
urine  unchanged,  including  the  chlorate,  carbonate,  and  nitrate  of 
potassa,  and  the  iodide  and  ferrocyanide  of  posassium,  vegetable 
coloring  principles  generally,  and  oil  of  almonds.  Many  odorous 
principles,  such  as  those  of  turpentine,  asparagus,  valerian,  castor,  and 
assafetida,  become  modified  by  secretion  with  the  urine.  The  vege- 
table acids  appear  in  combination  with  an  alkali,  and  most  of  their 
salts  as  carbonates.  The  condition  of  the  excreted  mineral  acids  has 
not  been  fully  determined,  nor  that  of  th%  metals,  the  presence  of  all 
of  which  in  the  urine  has,  however,  been  ascertained.  Iodine  appears 
as  hydriodic  acid  or  an  iodide,  and  sulphur  as  sulphuric  acid  and  sul- 
phuretted hydrogen.  Quinia,  morphia,  and  the  narcotic  principles  of 
belladonna  stramonium,  aconite  and  conium,  are  also  excreted.  Runge 
states  that  the  urine  of  a  dog  poisoned  by  stramonium  occasions  dilata- " 
tion  of  the  pupil  when  applied  to  the  eye  of  a  cat,  and  this  statement 
is  confirmed  by  Casaseca.5  Allan  found  daturia  in  the  renal  secretion, 
and  Dr.  Letheby  states  that  the  urine  of  animals  poisoned  by  opium, 
belladonna,  hemlock,  aconite,  &c.,  contains  the  active  principle  of  these 
substances.6  Agaricus  Muscarius  is  a  fungus  employed  by  the  Kamt- 
schatdales,  Samoyedes,  and  other  tribes  of  northern  Asia  to  produce 
intoxication,  and  it  is  said  that  the  urine  of  those  who  have  used  it 
becomes  intoxicating  in  its  turn,  and  that  this  influence  may  be  trans- 
mitted to  four  or  five  persons  in  succession.7 

In  the  perspiration  have  been  detected  the  odorous  principles  of 
musk,  garlic,  assafetida,  and  camphor,  and  the  coloring  matter  of 
indigo,  rhubarb,  and  saffron.  Sulphur  causes  the  body  to  exhale  an 
odor  of  sulphuretted  hydrogen,  and  to  blacken  articles  of  silver  and 
gold  worn  near  the  person.     Sulphur  baths  blacken  the  skin  of  per- 

'  E.  D.  Smith,  loc.  cit.  *  Jour,  des  Progres,  i.  41,  ii.  99.  (1826.) 

»  New  York  Med.  and  Phys.  Joura.,  vi.  129. 

4  Am.  Journ.  of  Med.  Sci.,  Oct.  1845,  p.  427. 

6  Orfila,  Toxicologie,  5eme  ed.,  ii.  307. 

6  Lond.  Med.  Gaz.,  Jan.  1847,  p.  153. 

i  Mceeay,  Apparat.  Medic,  v.  557  ;  Mebat  and  Delens,  Diet,  de  Mat.  Med.,  i.  219. 
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sons  who  have  been  taking  mercury  or  lead  for  a  considerable  time, 
forming  sulphurets  of  these  metals. 

There  is  a  difficulty  in  determining  the  exhalation  of  substances 
with  the  breath,  because,  if  swallowed,  they  are  apt  to  impregnate  the 
mucous  membrane  of  the  mouth  and  pharynx,  or  their  vapor  escapes 
by  eructation.  But  when  animals  that  do  not  vomit  are  used  for 
experiment,  and  the  medicinal  substance  is  introduced  by  means  of  a 
tube  into  the  stomach,  the  sources  of  error  are  diminished.  By  such 
experiments  upon  rabbits,  Mitscherlich  found  that  the  odor  of  alcohol, 
ether,  fusel  oil,  fennel,  and  caraway  oils,  of  oil  of  turpentine,  juniper, 
mustard,  and  savin,  could  be  detected  upon  the  breath,  and  more 
strongly  after  the  lapse  of  half  an  hour  than  at  first.  But  when  the 
substance  is  introduced  by  other  channels,  the  evidence  is  more  con- 
clusive. If  phosphorus  dissolved  in  oil  is  injected  into  the  pleural 
or  peritoneal  cavity  or  into  the  veins,  the  animal  exhales  white  vapors 
which  are  luminous  in  the  dark.  Lawrence,  Harlan,  and  Coates  found 
that  tincture  of  assafetida  thrown  into  the  peritoneal  cavity  or  the 
intestine  of  an  animal  was  perceptible  on  its  breath,  and  a  similar  effect 
has  doubtless  been  observed  in  man  by  all  physicians  after  exhibiting 
assafetida  by  enema.  We  have  known  a  patient  to  complain  of  its 
taste  in  the  mouth  after  this  mode  of  exhibition.  The  breath  is  also 
tainted  by  camphor,  garlic,  musk,  turpentine,  sulphuretted  hydrogen, 
alcohol,  and  other  odorous  substances  injected  into  the  veins  of  animals. 

The  influence  of  various  kinds  of  food  upon  the  milk  is  notorious 
both  in  regard  to  quadrupeds  and  the  human  female.  The  color, 
taste,  and  other  qualities  of  cow's  milk  and  butter  are  well  known  to 
depend  upon  their  grazing  or  fodder.  Lewald  found  in  the  milk  of  a 
goat  the  following  substances  which  had  been  mixed  with  its  food : 
Iron,  given  in  the  form  of  muriated  tincture  and  black  oxide,  bismuth, 
iodine  and  the  iodide  of  potassium,  which  also  augmented  the  secre- 
tion, arsenic,  lead,  zinc,  antimony,  and  mercury.  Alcohol  could  not 
be  detected  in  this  secretion.1  The  bowel  derangements  of  nursing 
infants  are  very  often  traceable  to  acid  or  ill-digested  food  used  by  the 
mother,  or  to  causes  affecting  her  temper  or  comfort.  It  is  quite  as 
certain  that  purgatives  given  to  the  mother  act  upon  the  bowels  of 
the  infant,  that  opium  operates  through  the  same  medium,  and  that 
mercury  administered  to  the  mother  will  cure  syphilis  in  the  child. 

But  few  foreign  substances  are  found  in  the  saliva,  which,  it  must 
be  recollected,  is  a  secretion  elaborated  for  the  use  of  the  economy, 
and  not  therefore  fitted  for  conveying  away  unassimilable  materials. 
When,  however,  the  system  is  saturated  with  iodine  or  lead,  these 
metals  may  be  detected  in  the  saliva.  Some,  observers  have  reported 
the  existence  of  mercury  in  it  during  salivation  by  this  medicine,  but 
others  have  searched  for  it  unsuccessfully. 

The  observations  and  experiments  which  have  now  been  described 
leave  no  possible  doubt  regarding  the  reality  of  the  absorption  of 
medicinal  substances ;  for,  after  having  been  introduced  at  one  part  of 
the  body,  their  operation  may  be  suspended  or  moderated  by  ligatures 

'  Prager  Yierteljahrs,  lx.  Anal.  p.  8. 
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or  other  pressure,  and  they  may  disappear  from  the  place  of  applica- 
tion and  make  their  appearance  at  another  and  remote  one,  many  of 
them  having  undergone  no  change.,  while  others,  on  the  contrary,  have 
been  decomposed  and  formed  new  combinations.  We  have  also  seen 
that  cantharides  occasion  strangury  and  otherwise  derange  the  urinary 
organs,  whether  they  are  taken  internally  or  applied  to  the  skin ; 
many  purgatives,  emetics,  narcotics,  &c,  produce  the  same  effects 
whether  they  are  applied  endermically,  or  taken  into  the  stomach,  or 
injected  into  the  veins,  and  alkaline  baths  suspend  or  reverse  the  nor- 
mal acid  reaction  of  the  urine.  Indeed  it  is  difficult  to  understand 
how  any  other  view  than  one  involving  the  absorption  of  medicines 
should  ever  have  been  regarded  as  exclusively  true.  As  soon  as  it 
was  known  that  the  body  grows  by  the  absorption  of  food,  it  seems 
incredible  that  there  should  have  been  any  doubt  that^  medicines  are 
taken  in  like  manner  into  the  system,  and  more  especially  that  there 
should  have  been  any  after  the  discovery  of  the  circulation  of  the 
blood.  But  in  this  case,  as  in  others,  time  had  gradually  hardened 
into  an  inflexible  body  the  accepted  belief  of  many  centuries  ;  and, 
as  it  could  not  at  once  be  bent  or  moulded  anew,  it  was  perhaps, 
too  soon,  destroyed.  Yet  it  is  strange  indeed  that  two  hundred 
years  should  have  been  required  to  accomplish  so  necessary  a  result 
as  the  substitution  of  the  doctrine  of  absorption  for  that  of  sympathy. 

Is  Absorption  performed  by  the  Veins  or  Lacteals? — A  knowledge  of 
venous  absorption  is  attributed  to  Celsus  and  Galen  in  the  case  of 
poisons,  and  certainly  the  latter  ascribed  chylous  absorption  to  the 
veins.  After  the  discovery  of  the  lacteals,  these  vessels  gradually  be- 
came invested  with  the  function  in  question,  and  the  belief  that  it 
belonged  solely  to  them  was  established  fully  by  the  experiments  of 
Hunter,  Hewson,  and  Cruikshank. 

Hunter  withdrew  a  loop  of  intestine  from  the  abdomen  of  an  ani- 
mal, filled  it  with  milk,  and  then,  having  first  inclosed  it  between  two 
ligatures,  and  emptied  the  veins  by  puncture  and  tied  the  mesenteric 
artery  which"  supplied  the  loop,  he  returned  it  into  the  abdomen. 
After  the  lapse  of  half  an  hour  it  was  examined  ;  the  veins  remained 
empt}'-,  but  the  lacteals  were  distended  with  milk.  Similar  experiments 
were  afterwards  performed  with  a  solution  of  starch  mixed  with  indigo 
or  musk,  and  gave,  it  is  said,  analogous  results.  As  early  as  1791 
Flandrin  repeated  these  experiments,  and  in  no  instance  detected  the 
coloring  matter  in  the  lacteals,  but  observed  that  in  very  fat  animals 
these  vessels  had  a  bluish  tinge.  Halle  and  Fourcroy  were  equally 
unable  to  confirm  the  original  observation  upon  this  point,  and  so, 
still  later,  were  Tiedeniann  and  Grmelin.  l)rs.  Harlan,  Lawrence, 
and  Coates,  of  Philadelphia,  also  concluded  from  their  experiments 
that  "  coloring  matters  are  n^t  absorbed  by  lacteals  in  the  living 
body."1 

Of  various  odorous  substances,  assafetida  alone  was  doubtfully  recog- 
nized by  its  smell  in  the  lymph.     These  observers,  however,  detected 

1  Pliilad.  Journ.  of  Med.  and  Phys.  Sci.,  iii.  284. 
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prussiate  of  potassa  in  the  thoracic  duct  by  means  of  the  blue  color  pro- 
duced on  the  addition  of  sulphate  of  iron.1  Wagner  mentions  that  the 
axillary  glands  of  a  subject,  brought  for  dissection,  were  found  of  an 
intense  red  color,  from  the  deposit  of  cinnabar  in  their  texture,  while 
on  the  arm  was  a  red  tattooed  figure  of  old  date,  which  had  evidently 
furnished  the  material.2  It  is  a  familiar  fact,  first  fully  demonstrated 
by  Ricord,  that  pus  from  a  syphilitic  bubo  will  engender  syphilis  if  in- 
oculated ;  and  the  same  is  true  of  glandular  abscesses  in  other  conta- 
gious diseases.  But  these  effects  are  inexplicable  unless  we  suppose 
the  morbid  virus  to  be  conveyed  from  the  original  seat  of  the  disease 
and  deposited  in  the  glands.  M.  Colin  has  shown  by  well  conducted 
experiments  on  the  dog,  the  sheep,  and  the  bull,  that  numerous  salts 
introduced  into  the  stomach  or  the  upper  part  of  the  small  intestine, 
e.  g.,  iodide  or  sulphocyanide  of  potassium,  prussiate  of  potassa,  tar- 
tar emetic,  and  alkaline  arsenites,  may  readily  be  detected  by  appro- 
priate reagents  in  the  contents  of  the  thoracic  duct.  His  experiments 
also  prove  that  the  lymphatic  vessels  absorb  such  substances  with 
equal  facility.  Thus,  when  a  solution  of  ferrocyanide  of  potassium  was 
injected  into  the  subcutaneous  cellular  tissue  of  the  face  of  a  horse,  it 
was  detected  within  a  few  minutes  afterwards  in  the  contents  of  one 
of  the  lymphatic  vessels  lying  along  the  carotid.5 

But  while  the  share  of  the  lacteals  in  absorbing  non-nutrient  sub- 
stances may  be  regarded  as  comparatively  small,  both  by  reason  of 
their  peculiar  function  and  of  their  minute  dimensions,  the  proofs  that 
the  veins  possess  this  power  are  numerous  and  convincing.  We  were 
indebted  for  them  originally  to  the  ingenuity  and  skill  of  Magendie, 
who  first  published  an  account  of  his  experiments  in  1810.  He  at 
once  took  the  ground  that  all  absorption,  except  that  of  the  chyle,  is 
performed  by  the  bloodvessels.  In  this,  as  we  have  seen,  his  original 
doctrine  was  too  exclusive.  The  later  discoveries  of  Dutrochet,  rela- 
tive to  the  permeability  of  membranes,  pointed  to  the  mechanism  by 
which  soluble  substances  are  enabled  to  enter  the  circulation.  Magen- 
die showed  that  tincture  of  nux  vomica  applied  to  a  vein,  completely 
isolated  by  means  of  a  card  placed  behind  it,  produced  the  character- 
istic symptoms  of  poisoning  by  this  substance,  in  the  course  of  a  few 
minutes.  When  an  artery  was  treated  in  like  manner,  the  result  was 
the  same,  but  occurred  more  tardily.  Mayer,  within  three  minutes 
after  a  solution  of  prussiate  of  potassa  was  injected  into  the  air-tubes 
of  an  animal,  detected  its  presence  in  the  left  ventricle  of  the  heart, 
but  not  in  the  right.  If  the  absorption  of  the  liquid  had  taken  place 
by  the  lymphatics,  it  would  have  shown  its  presence  first  upon  the 
right  side  of  the  heart  into  which  these  vessels  empty.4  In  this  con- 
nection also  must  be  cited  the  well-known  experiment  of  Magendie. 
The  limb  of  an  animal  remaining  attached  to  its  body  only  by  an 
artery  and  vein,  a  ligature  was  placed  upon  the  latter,  and  strychnia 
applied  to  a  wound  in  the  limb.  No  symptoms  of  poisoning  were 
manifested  until  the  ligature  upon  the  vein  was  removed,  but  on  this 

1  Philad.  Journ.  of  Med.  and  Phys.  Sci.,  v.  347. 

2  Todd  and  Bowman's  Physiology  (Am.  ed.).  p.  019. 

3  Bull,  de  l'Acad.  de  Med.,  xxvii.  948.  *  Albeks,  op.cit.,  p.  221. 
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being  done,  characteristic  effects  were  immediately  developed.  A 
similar  experiment,  in  which  prussic  acid  was  the  poison  employed, 
and  the  intestine  of  a  horse  the  part  to  which  it  was  applied,  was  per- 
formed by  Panizza  with  identical  results.1  Sir  E.  Home  tied  the 
thoracic  duct  of  a  rabbit  at  its  entrance  into  the  subclavian  vein,  and 
gave  the  animal  a  strong  infusion  of  rhubarb.  An  hour  and  a  quarter 
afterwards  the  urine  showed  evidences  of  the  presence  of  the  medicine. 
Maoendie  performed  the  same  experiment,  with  this  difference,  that  he 
injected  a  strong  solution  of  upas  tieute  into  the  peritoneal  cavity. 
The  effect  was  quite  as  rapid  as  when  the  duct  remained  free  lo 
these  experiments  others  might  be  added,  particularly  those  ot  JJr. 
Nathan  Smith,  at  Philadelphia,  in  1827,  showing  that  the  lymphatics 
of  the  stomach  do  not  absorb  a  solution  of  prussiate  of  potassa,  but 
that  it  enters  freely  into  the  veins.  . 

On  the  whole,  it  is  evident  that,  although  both  lymphatics  and  veins 
absorb  medicinal  substances,  this  office  belongs  principally  to  the 
veins.  Not  only  are  the  latter  vessels  vastly  more  capacious  than 
the  former,  but,  considering  that  the  quality  of  the  fluid  circulated  by 
them  is  so  much  denser  than  that  which  traverses  the  lymphatics,  it 
might  naturally  be  inferred  that  the  veins  are  best  adapted  for  con- 
veying non-assimilable,  and  therefore  comparatively  gross  substances. 
The  lacteals  are  evidently  intended  to  elaborate  the  products  of  diges- 
tion before  they  enter  into  the  blood ;  but  it  would  answer  no  good 
purpose,  that  we  know  of,  for  medicinal  substances  to  undergo  this 
operation.  These,  we  repeat  it,  appear  to  be  absorbed  in  by  far  the 
greatest  proportion  by  the  veins. 

Conditions  for  the  Absorption  of  Medicines. — As  a  rule,  sub- 
stances in  solution  are  alone  absorbed.  They  are  either  administered 
in  this  form,  or  they  become  dissolved  in  the  primae  viae  by  the  opera- 
tion of  the  gastro-intestinal  secretions.  In  so  far  as  the  activity  of  a 
medicine  depends  upon  its  solution,  it  is  evident  that,  if  administered 
in  the  solid  form,  so  much  of  it  only  will  affect  the  economy  as  shall 
be  rendered  absorbable  by  being  dissolved  in  the  secretions  of  the 
stomach  and  bowels.  The  residue  will  act  as  a  foreign  body,  and  will 
either  be  discharged  with  the  faeces,  or,  remaining  partially  behind,  it 
may  be  increased  by  repeated  doses,  and  at  last  become  a  mechanical 
impediment  to  digestion.  Magnesia,  carbonate  of  iron,  and  mustard 
seed  have  been  known  to  form  large  intestinal  concretions.  In  view 
of  this  inconvenience  and  danger,  it  has  been  proposed  to  administer 
all  medicines  in  such  a  state  of  solution  as  will  insure  their  direct 
absorption  without  precipitation.  But,  apart  from  the  practical  diffi- 
culty, if  not  impossibility,  of  securing  this  condition,  it  is  probable 
that  no  state  of  solution  is  so  favorable  to  the  absorption  of  a  medicine 
as  its  union  with  the  organic  solvents  it  meets  with  in  the  body,  and 
that  no  other  solvents  will  be  so  apt  to  produce  a  solution  as  well 
adapted  to  the  purposes  of  the  economy  as  those  referred  to.  Thus 
calomel,  given  as  a  purge,  which  it  certainly  does  not  become  by 

»  Am.  Journ.  of  Med.  Sci.,  Jan.  1844,  p.  187. 
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virtue  of  any  merely  irritant  properties,  has  an  action  which  canno$ 
be  imitated  by  the  use  of  any  soluble  salt  whatever  of  mercury. 

It  has  been  supposed  that  minutely  divided,  but  insoluble  substances, 
are  to  some  extent  capable  of  absorption.  So  (Esterleu1  administered 
to  rabbits,  a  cat,  and  two  pullets,  very  finely  pulverized  charcoal  mixed 
with  water  and  their  food.  After  the  animals  had  been  thus  fed  for  a 
week,  they  were  killed,  and  under  the  microscope,  particles  of  char- 
coal were  found  in  the  blood  of  the  mesenteric  and  other  veins  of 
the  trunk.  These  experiments  were  repeated  by  Mensonides,  who 
likewise  detected  the  particles  of  charcoal,  especially  in  the  lungs.2 
But  Mr.  Headland,  who,  however,  did  not  employ  charcoal  in  his 
experiments,  came  to  the  conclusion  that  "  no  insoluble  medicine  can 
in  any  way  gain  entry  into  the  blood  without  first  undergoing  solu- 
tion in  some  way  or  other."3  Mr.  Lister,  who  used  indigo,  carmine, 
and  flowers  of  sulphur  in  his  experiments,  declares  that  none  of  these 
substances  enter  the  lacteals.*  It  is  probably  true,  for  all  practical 
purposes,  that  insoluble  substances  are  not  susceptible  of  absorption, 
even  if  we  should  admit  the  accuracy  of  (Esterlen's  observation.  But 
what,  after  all,  is  solution  but  a  minuter  division  of  particles  than  is 
attainable  by  any  mechanical  process?  It  is  possible  that  the  particles 
of  charcoal  are  capable  of  being  reduced  to  minuter  dimensions  than 
those  of  other  insoluble  substances,  and  that  they  are  thus  enabled  to 
enter  the  pores  of  the  veins.  In  connection  with  this  subject,  the 
absorption  of  metallic  mercury  by  the  skin,  which  has  been  already 
described,  should  not  be  forgotten.  But  in  that  case,  the  metal,  in  the 
form  of  an  ointment,  is  forced  by  a  mechanical  process — friction — 
between  the  cells  of  the  epidermis  and  the  fibres  of  the  true  skin. 

A  few  remarks  concerning  the  hindrances  to  the  absorption  of  medi- 
cines will  not  be  misplaced  here. 

The  thickness  of  the  skin  influences  its  absorbent  power.  This  func- 
tion is  naturally  most  active  where  the  cutis  is  most  delicate,  as  on  the 
inside  of  the  thighs  and  arms,  and  the  anterior  surface  of  the  trunk. 
When  the  integument  is  thickened  by  chronic  disease,  as  ichthyosis, 
psoriasis,  elephantiasis,  &c,  it  absorbs  imperfectly;  and  also  when  it  has 
the  doughy  feel  and  sluggish  vitality  observed  in  persons  of  a  marked 
lymphatic  constitution.  When  a  limb  is  paralyzed,  its  absorbent 
power  is  diminished;  this  is  particularly  noticeable  when  irritants, 
such  as  ammonia  or  cantharides,  are  applied  to  it.  The  presence  of 
food  in  the  stomach,  or  of  dirt  upon  the  skin,  lessens  the  activity  of 
these  parts  as  absorbing  organs;  on  this  account,  many  poisons,  taken 
when  the  stomach  is  full,  produce  comparatively  slight  symptoms;  and 
hence  also  the  precept  to  cleanse  the  skin  thoroughly  when  the  iatro- 
liptic  method  is  employed.  Not  only  does  paralysis  of  a  part  impair 
its  absorbing  power,  but  it  also  temporarily  draws  away  the  vital 
activity  to  another  part.  When  the  brain  is  excited  by  thought,  espe- 
cially of  a  painful  kind,  the  action  of  the  stomach  and  bowels  is 
impaired,  digestion  and  defecation  are  suspended,  and  medicines  admi- 

•  Arch.  Gen.,  4eme  se>.,  xvii.  472. 

*  Arch.  (Jen.,  4eme  ser.,  xx.  80.  3  The  Action  of  Medicines,  p.  76. 
4  Dub.  Hosp.  Gaz.,  and  Am.  Journ.  of  Med.  Sci.,  July,  1858,  p.  195. 
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nistered  by  these  organs  operate  imperfectly.  The  same  statement 
is  true  in  regard  to  certain  affections  of  the  brain  and  spinal  marrow, 
of  which  obstinate  constipation  and  a  general  insensibility  to  the 
impression  of  medicines  are  among  the  most  prominent  symptoms. 
That  such  large  doses  of  opium  can  be  borne  in  mania-a-potu,  and  in 
tetanus,  is  probably  due,  in  part  at  least,  to  the  fact  that  the  medicine 
is  not  absorbed.  In  the  former  disease,  an  emetic  or  a  purgative 
appears  to  increase  the  susceptibility  to  narcotics.  If  the  nervous 
system  is  oppressed  by  a  mechanical  pressure  on  the  brain,  or  droops 
for  want  of  a  stimulant  power  in  the  blood,  absorption  is  generally 
impaired,  and  medicines  operate  slowly  and  imperfectly.  According 
to  Casper,  parts  which  are  most  immediately  dependent  upon  the  brain 
are  most  affected  in  their  absorbent  power  by  its  diseases,  and  he  states 
that  in  these  diseases,  the  administration  of  medicines  by  the  rectum  is 
more  efficient  than  by  the  stomach.  Dupuytren  found  that,  in  traumatic 
delirium,  opium  in  clyster  was  more  operative  than  opium  by  the  mouth ; 
and  Casper  says  that  the  same  is  true  in  typhus.  If  he  gave  opium  by 
the  mouth,  its  effects  were  not  perceptible  for  several  days,  but  by  the 
rectum  it  displayed  its  influence  in  a  few  hours.  Or,  if  opium  had  been 
administered  several  times  by  the  mouth,  without  perceptible  effect,  and 
an  injection  of  laudanum  was  then  administered,  the  resulting  narcotic 
influence  was  apt  to  be  excessive,  because,  meanwhile,  the  doses  in  the 
stomach  had  begun  to  act,  the  brain  having  been  freed  of  its  oppres- 
sion through  the  influence  of  the  dose  administered  by  the  rectum. 
In  cholera,  the  vital  powers  of  the  digestive  canal  are  so  impaired, 
and  the  tendency  to  exhalation  so  completely  neutralizes  the  absorbent 
function,  that  neither  food  nor  medicine  undergoes  either  digestion  or 
absorption.  A  somewhat  similar  condition  exists  in  the  disease  called 
lientery,  although  in  this  case  medicine  appears  to  be  more  susceptible 
than  food  of"  being  absorbed.  At  the  two  extremes  of  life,  the  func- 
tion of  absorption  displays  opposite  degrees  of  activity ;  it  is  excessive 
in  infancy,  and  deficient  in  old  age.  On  this  account,  chiefly,  the 
average  doses  of  medicines  for  adults  must  be  greatly  diminished  for 
children,  and,  with  the  exceptions  elsewhere  stated,  somewhat  increased 
for  the  aged. 

The  Avenues  by  which  Medicines  are  introduced,  and  the 
various  Effects  which  they  produce.— It  has  already  been  shown 
that  almost  every  part  of  the  body  is  capable  of  absorbing  medicinal 
substances,  but,  as  some  tissues  possess  the  power  in  a  greater  degree 
than  others,  or  in  practice  may  be  more  conveniently  employed  as 
absorbing  surfaces,  we  shall  next  inquire  what  these  are,  and  the  pecu- 
liarities of  their  relations  to  medicinal  substances.  The  veins  the 
mucous  surface  of  the  tongue,  mouth,  and  lungs,  the  stomach,  rectum 
bladder,  vagina,  the  eyes,  ears,  and  nostrils,  the  skin  and  the'  cellular 
tissue,  are  the  principal  parts  to  which  medicines  have  been  applied 
When  brought  into  contact  with  several  of  the  organs,  they  are  apt  to 
undergo  a  change  of  composition  or  activity,  in  consequence  of  their 
chemical  relations  to  the  tissues  or  their  secretions,  and  also  to  be  more 
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or  less  absorbed,  in  proportion  to  their  solubility.  The  nervous  asso- 
ciations of  the  organ  chiefly  acted  upon  will  also  determine,  in  some 
degree,  the  operation  of  the  medicine. 

Infusion,  or  the  Injection  of  Medicines  into  the  Veim. — This  mode  of 
applying  medicines  was  used  as  early  as  the  beginning  of  the  17th 
century.  In  the  Philosophical  Trarisactions,  there  is  an  account  of  the 
injection,  by  Dr.  Fabritius,  of  two  drachms  of  a  laxative  medicine  into 
the  median  vein  of  the  right  arms  of  three  patients  in  the  hospital  at 
Dantzick.  In  the  comments  on  this  narrative,  it  is  said  that  "the 
dangerousness  of  the  practice  has  justly  brought  it  into  disuse."1  In 
the  Boylston  Prize  Essay,  for  1821,  the  late  Dr.  Enoch  Hale  describes 
the  effects  produced  in  his  own  person  by  injecting  half  an  ounce  of 
castor  oil  into  the  median  vein.  In  about  half  an  hour,  he  perceived 
an  oily  taste  in  his  mouth,  with  slight  nausea,  eructations,  some  com- 
motion in  the  bowels,  an  "  indescribable  feeling  which  seemed  very 
suddenly  to  ascend  to  his  head,"  with  sudden  stiffness  of  the  jaws, 
and  slight  faintness.  The  abdominal  disturbance,  with  pain,  continued, 
but  no  evacuation  took  place,  although  there  was  a  strong  desire  to 
go  to  stool.2  But,  although  Scheel,  Dieffenbach,  Burdach,  and  others 
have  also  employed  this  method,  the  cases  in  which  it  is  now  recom- 
mended are  comparatively  few.  They  are  these :  when  death,  without 
prompt  relief,  is  inevitable,  and  the  ordinary  means  are  useless ;  when 
foreign  bodies  become  so  wedged  in  the  oesophagus  as  to  obstruct  its 
passage;  in  cases  of  asphyxia;  insensibility  from  narcotic  poisons  or 
from  alcohol;  tetanus;  hydrophobia;  the  collapse  of  malignant  cholera, 
&c.  In  a  certain  number  of  cases  of  obstruction  of  the  oesophagus  by  a 
foreign  body,  the  injection  of  tartar  emetic  into  the  veins  has  provoked 
vomiting,  which  expelled  the  obstruction.  In  cholera,  the  blood 
becomes  thick  from  the  loss  of  serum,  and  saline  solutions  injected 
into  the  veins  have,  in  some  instances,  restored  its  fluidity,  but  rarely, 
if  ever,  been  the  means  of  saving  life.  Liquids  alone  are  suitable  for 
this  operation,  and  they  should  not  be  such  as  by  their  density  tend 
to  obstruct  the  bloodvessels,  or,  still  more,  such  as  have  a  chemical 
and  coagulating  action  upon  the  blood.  Transfusion  of  blood  has  been 
resorted  to  successfully  in  many  cases.  It  is  said  to  have  been  first 
used  for  the  human  species  in  1666,  by  Kauffmann,  at  Frankfort  on 
the  Oder,  to  cure  a  case  of  obstinate  lepra.  In  June  of  the  following 
year,  Denis,  of  Paris,  used  lamb's  blood,  by  transfusion,  for  the  relief 
of  anemia  and  epilepsy,  and  in  other  cases  besides;3  and  a  few  months 
later,  Dr.  Lower  and  Sir  Edmund  King  employed  the  method  success- 
fully in  England.4  Soon  after  its  introduction  in  France,  a  man  ex- 
pired while  undergoing  the  operation,  whereupon  a  decree  was  made 
forbidding  its  repetition,  in  any  case,  without  the  examination  and 
approval  of  the  Faculty  of  Paris.  It  appears  to  have  been  abandoned 
in  other  countries  at  the  same  time.  Attention  was  drawn  to  the  sub- 
ject anew,  in  1818,  by  Dr.  Blundell,  who  invented  an  ingenious  trans- 
fusion syringe,  and  performed  numerous  experiments,  from  which  he 

1  Phil.  Trans.,  abridged,  1745,  i.  23.       2  Boylston  Prize  Dissertations,  1821,  p.  117. 
»  Alders,  op.  cit.,  p.  265.  4  Phil.  Trans.,  abridged,  i.  22. 
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concluded  that  the  blood  of  one  class  of  animals  cannot  be  substituted 
in  large  quantities  for  that  of  another  with  impunity.1  In  1841,  Mr. 
Peet  showed  that  the  operation  was  uniformly  unsuccessful  after  respi- 
ration had  ceased,  and  that  the  cases  in  which  it  is  most  useful  are 
those  of  exhaustion  by  hemorrhage.2  In  1849,  Dr.  Kouth  collected 
48  cases,  30  of  which  terminated  in  recovery.3  In  1852,  Mr.  Soden 
published  an  analysis  of  36  cases  of  hemorrhage  or  exhaustion,  con- 
nected with  the  puerperal  state,  in  29  of  which  this  remedy  was  used 
successfully.4  Of  more  recent  cases  the  following  may  be  referred 
to,  one  by  Desgranges,5  seven  by  Mr.  Higginson,6  and  two  by  Mr. 
Wheatcroft.7  The  instrument  for  transfusion  invented  by  Blundell, 
was  improved  by  Kouth,  and  still  further  improved  by  Mr.  Hig- 
ginson,  its  object  being  to  keep  the  blood  at  a  temperature  which  will 
prevent  its  coagulating,  and  to  prevent  any  air  from  being  injected 
into  the  vein.  The  quantity  of  blood  injected  has  varied  from  one  to 
twenty -four  ounces,  and,  in  the  greater  number  of  cases,  from  four  to 
twelve  ounces.  The  effects  of  the  injection  are  represented  to  be  those 
of  a  direct,  powerful,  and  almost  unfailing  stimulus  to  exhausted 
energy,  even  at  the  lowest  point  of  vital  existence,,  and  when  past  the 
restorative  aid  of  any  other  known  means,  either  extraneous  or  inhe- 
rent. In  some  cases  of  ultimate  recovery,  it  caused  delirious  excite- 
ment, the  pulse  £ecame  more  frequent,  fuller,  and  more  resisting,  and 
where  a  venous  murmur  had  previously  existed,  it  ceased.  Sometimes 
a  state  of  exhaustion  succeeds  the  excitement,  where  this  has  occurred, 
but  does  not  appear  to  have  been  fatal.  The  least  promising  cases  are 
those  in  which  little  or  no  reaction  takes  place.  Transfusion  has  been 
successfully  employed  in  collapse  or  exhaustion  from  hemorrhage ;  in 
debility  from  protracted  diseases,  or  those  attended  with  discharges, 
or  with  organic  lesions  that  impede  nutrition.  As  before  stated,  it  is 
only  in  the  first  that  permanent  advantage  from  the  operation  can  be 
anticipated. 

The  Stomach. — The  stomach  is  the  organ  best  adapted  by  nature, 
and  the  one  most  usually  employed  for  the  introduction  of  medicines 
into  the  body.  When  empty,  its  absorbent  power  is  most  active, 
and  it  is  especially  so  in  the  morning,  before  breakfast.  But  when 
the  organ  contains  food,  not  only  is  the  absorption  of  medicinal  sub- 
stances mixed  with  the  food  delayed,  but  they  are  apt  to  form  with  it 
new  compounds.  This  is  the  case  with  metallic  salts  and  oxides. 
Such  of  these  as  have  a  caustic  operation,  and  in  large  doses  act 
as  irritant  poisons,  may  exert  but  little  influence  when  the  stomach 
is  filled  with  food.  Owing  to  torpor  of  this  organ,  produced  by 
local  disease,  general  febrile  disorder,  or  imperfect  excitability  of 
the  nervous  centres,  or,  on  the  other  hand,  in  consequence  of  a  morbid 
susceptibility  of  the  stomach  itself,  medicines  may  be  either  slowly 
and  imperfectly  absorbed,  or  rejected  by  vomiting.     In  the  former 

1  Med.-Chir.  Trans.,  ix.  56.  *  Lancet,  Nov.  1841,  p.  305. 

s  Med.  Times,  Aug.  1849,  p.  144.  *  Med.-Chir.  Trans.,  xxxv.  413. 

5  Bull,  de  Therap..  xlii.  134. 

6  Liverpool  Med.-Chir.  Journ.,  Jan.  1857,  p.  102. 
"  Lancet,  Oct.  1857,  p.  354  and  p.  443. 
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class  of  cases,  it  is  necessary  to  combine  stimulants  with  them,  to  make 
irritant  applications  to  the  epigastrium,  or  to  administer  stimulant 
enemata;  and  in  the  latter  to  associate  the  medicine  with  opiates 
or  sedatives,  or  by  means  of  a  revulsive  action  on  the  epigastrium, 
or  the  endermic  application  of  a  salt  of  morphia,  or  by  some  equiva- 
lent measure,  to  reduce  the  susceptibility  of  the  stomach  to  a  proper 
point. 

Liquid  medicines  act  most  promptly,  as  a  general  rule,  when  given 
by  the  stomach.  Water  and  alcohol  are  entirely  absorbed  by  this 
organ,  and  with  them  many  substances  which  they  are  used  to  hold 
in  solution.  The  more  diluted  the  latter  is,  the  more  rapidly  is  the 
liquid  absorbed.  Hence  natural  saline  mineral  waters  are  much  more 
active  than  is  the  quantity  of  solid  ingredients  they  contain,  when  it 
is  given  in  artificial  solution.  The  absorption  of  solid  medicines 
depends  almost  altogether  upon  their  degree  of  solubility  in  the 
gastro-intestinal  secretions.  Mineral  substances,  insoluble  in  water, 
are  often  made  extremely  soluble  by  means  of  the  gastric  acids. 
This  is  eminently  the  case  with  iron,  mercury,  magnesia,  &c.  Other 
medicines,  which  are  unaffected  by  organic  acids,  dissolve  under  the 
influence  of  the  alkaline  secretions  of  the  pancreas  and  liver.  Sul- 
phur and  iodine  are  said  to  belong  to  this  category,  and  all  fixed  oils 
and  fatty  substances  are  emulsified  by  these  secretions  before  being 
absorbed  by  the  lacteals.  The  same  alkaline  menstruum  dissolves 
resinous  substances,  such  as  catechu,  kino,  benzoin,  copaiba,  guaiacum, 
&c,  and  many  other  active  principles,  e.  g.,  creasote,  cantharidin, 
piperin,  elaterin,  capsicin,  &c.  Volatile  oils  are  said  to  become  oxi- 
dized and  converted  into  resins  by  the  gastric  juice,  and  thus  to  be- 
come soluble  in  water.  Thus  turpentine  changes  into  common  resin 
(which  consists  of  two  isomeric  acids,  pinic  and  sylvic),  and  is  then 
dissolved  by  the  pancreatic  juice.  Vegetable  substances  soluble  in 
water,  as  sugar,  vegetable  acids,  the  natural  salts  of  the  vegetable 
alkaloids,  and  neutral  soluble  principles  not  partaking  of  the  nature 
of  alkaloids,  such  as  emetin,  caffein,  salicin,  and  the  soluble  active 
principles  of  senna,  aloes,  and  gentian,  with  atropia,  daturia,  hyoscya- 
mia,  conia,  and  nicotia,  are  all  absorbed  with  facility.  Among  other 
soluble  products  of  the  vegetable  kingdom  may  be  enumerated  alco- 
holic and  ethereal  fluids.1 

On  account  of  the  sympathetic  connection  of  the  stomach  with  the 
rest  of  the  system,  this  organ  is  often  selected  for  awakening  salutary 
actions  in  the  whole  economy  by  an  impression  made  upon  itself. 
This  is  particularly  the  case  when  emetics  are  administered  for  the 
purpose  of  exciting  perspiration,  promoting  secretion,  relieving  the 
head  of  congestion,  the  air  passages  of  obstructions,  &c.  It  is  also  to 
be  noticed  that  most  of  the  individual  peculiarities  in  regard  to  the 
action  of  medicines  relate  to  such  as  are  developed  when  they  are 
administered  by  the  stomach.  In  it,  and  in  the  intestinal  canal,  are 
generally  contained  those  accumulations  of  vitiated  secretions  which 

1  Headland,  the  Action  of  Medicines,  p.  6*,  &c. 
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frequently  become  the  original  cause  of  disease,  or  which  assist  in 
maintaining  it,  and  which  must  modify  the  operation  of  medicines. 

The  Rectum. — The  secretions  of  the  rectum,  unlike  those  of  the 
stomach,  are  generally  alkaline,  and  consequently  many  medicines 
which  are  readily  absorbed  after  undergoing  decomposition  by  the 
gastric  acids,  are  not  adapted  to  affect  the  system  when  administered 
by  the  rectum.  Such  is  the  case  with  acetate  of  lead,  the  greater  part 
of  which,  when  given  by  injection,  exerts  only  a  local  action.  Still 
more  strikingly  is  this  the  case  with  food,  and  hence  the  impossibility 
of  long  sustaining  life  by  means  of  nutritious  enemata.  Other  sub- 
stances which  are  susceptible  of  absorption  without  change,  may  exert 
their  peculiar  influence  through  this  channel.  Bulky  medicines,  and 
those  of  an  irritating  or  stimulating  quality,  are  not  adapted  for  this 
mode  of  administration,  because  they  are  apt  to  be  speedily  rejected, 
and  also  because  the  absorbing  surface  of  the  rectum,  even  if  it  were 
equally  active  with  that  of  the  stomach,  is  more  limited  in  extent. 
Moreover,  the  sympathetic  relations  of  the  former  organ  are  vastly 
inferior  to  those  of  the  latter.  In  regard  to  the  capacity  of  the  rectum 
for  the  absorption  of  nutriment,  there  are  probably  cases  in  which  this 
function,  however  limited,  may  be  made  of  great  service;  as  where 
from  the  refusal  of  a  patient  to  swallow  food,  extreme  irritability  of 
the  stomach,  or  other  incapacity  of  this  organ  of  a  temporary  nature, 
life  may  be  prolonged  until  the  return  of  a  more  natural  state  of 
things  permits  the  administration  of  food  by  the  mouth.  Cases  of  the 
kind  are  related  by  Mr.  Henry  Smith  of  London.1 

It  is  generally  believed  that  the  absorption  of  medicines  by  the 
rectum  is  much  less  active  than  by  the  mouth,  and  consequently,  that 
the  dose  should  be  greater  by  the  former  than  by  the  latter.  Eichter 
and  Pereira  say  that  it  should  be  five  times,  and  Trousseau,  Albers, 
and  Dr.  Wood,  that  it  should  be  two  or  three  times  greater.  On  the 
other  hand,  Orflla  and  Dupuy,  and,  following  them,  M6rat  and  Delens, 
Bouchardat,  and  other  French  therapeutists,  assert  that  the  dose  by 
the  rectum,  and  especially  of  narcotics  and  medicines  soluble  in  water, 
should  be  less  than  that  administered  by  the  mouth.  Spillan  places 
narcotics  under  the  latter  rule,  but  acrid  substances  under  the  former. 
Others,  again,  will  have  it  that  the  dose  should  be  the  same  in  both 
cases.  M.  Briquet  states  that  sulphate  of  quinia,  given  by  enema,  has 
the  same  effect  by  the  rectum  as  by  the  mouth,  provided  the  dose  do 
not  exceed  fifteen  grains.2  On  the  other  hand,  Restelli  affirms  of  the 
salts  of  strychnia  and  morphia  dissolved  in  alcohol,  that  in  animals 
these  substances  are  more  speedily  poisonous,  and  in  smaller  doses, 
when  thrown  into  the  bowel  than  into  the  stomach.3  Dupuytren 
maintained  that  narcotic  medicines  are  more  operative  by  the  rectum 
than  by  the  mouth.  "  It  is  easy  to  understand,"  he  remarks,  "  for 
medicines  are  not  changed  by  the  action  of  the  rectum  as  they  are  bv 
that  of  the  stomach."4  Galtier  cites  the  experiments  of  Roselli  and 
Strambio  with  strychnia  as  proving  that  this  poison  acts  more  rapidly 

1  Med.  Times  and  Oaz.,  June,  1853,  p.  626. 

2  Bull,  de  l'Acad.  de  Med.,  xxii.  237.  *  Annuaire  de  Therap.,  1848,  p.  223. 
*  Lemons  Orales,  ii.  301.     Brussels  ed.,  1836. 
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by  the  rectum  than  by  the  stomach,  and  includes  in  the  same  category 
opiates  and  preparations  of  the  Solanaceae.1  Dr.  Anstie  concludes 
from  his  experiments,  that  for  all  soluble  substances  the  rectum  forms 
quite  as  effective  a  channel  as  the  stomach ;  and  as  regards  morphia,  that 
in  his  own  person  its  appropriate  effects  were  produced  more  rapidly 
through  the  rectum  than  when  it  was  given  by  the  stomach.2  The 
most  thorough  investigation  of  this  subject  has  been  made  by  Mr. 
Savory.  He  arrived  at  the  striking  and  unexpected  result  that  the 
substances  of  the  same  general  class  are  absorbed  by  the  two  organs 
in  question  with  various  degrees  of  rapidity,  and  that  in  no  instance 
did  the  absorbing  power  of  the  stomach  greatly  exceed  that  of  the 
rectum.  The  most  remarkable  difference  was  observed  in  the  case  of 
strychnia  in  solution,  which  developed  its  appropriate  phenomena 
three  or  four  times  more  rapidly  in  some  experiments  when  it  was 
administered  by  the  rectum  than  when  it  was  given  by  the  mouth. 
The  time  required  for  occasioning  the  characteristic  effects  of  cyanide 
of  potassium  and  hydrocyanic  acid  was  nearly  the  same  by  either 
mode  of  operating,  while  nicotine  acted  a  little  more  rapidly  by  the 
1  mouth.3  We  have  already  remarked  on  the  relative  solubility  of  medi- 
cinal substances  in  the  secretions  of  the  stomach  and  rectum  as  affect: 
ing  their  rate  of  absorption.  Mr.  Savory  mentions  a  fact  in  relation  to 
strychnia  which  is  confirmatory  of  this  statement,  viz.,  that  strychnia 
acts  more  promptly  by  the  stomach  than  by  the  rectum  when  it  is 
in  the  solid  form,  a  circumstance  unquestionably  due  to  the  solvent 
power  of  the  gastric  juice.  These  discordant  facts  and  opinions 
should  suggest  a  cautious  use  of  powerful  medicines  by  means  of 
enemata. 

Medicines  are  also  administered  by  the  rectum  when  an  obstruction 
to  swallowing  exists  in  the  mouth  or  oesophagus,  when  the  stomach 
is  irritable,  or  when  the  disease  occupies  the  large  intestine,  bladder, 
uterus  or  other  pelvic  organ.  Stimulant  enemata,  as  of  spirits  of 
turpentine,  are  often  used  for  their  direct  operation  as  well  as  for  their 
derivative  action  upon  the  brain.  Suppositories  are  frequently  in- 
troduced into  the  rectum  containing  narcotic  or  astringent  substances, 
intended  to  act  upon  that  bowel  or  the  adjacent  parts ;  and  occasion- 
ally vapors,  such  as  tobacco  smoke,  carbonic  acid  gas,  and  the  vapor 
of  chloroform  or  ether,  are  injected  to  overcome  spasm,  or  to  relieve 
pain.  Whenever  this  method  is  resorted  to,  the  rectum  should  first 
be  thoroughly  cleansed  by  means  of  enemata  of  tepid  water. 

T/ie  Mouth  and  Fauces. — To  these  and  the  adjacent  parts,  medi- 
cines are  seldom  applied,  except  for  the  relief  of  local  disorders, 
such  as  neuralgic  or  inflammatory  toothache,  ulcers,  aphthas,  false 
membranes,  suppuration  of  the  nasal  passages,  of  the  tonsils,  pharynx, 
Eustachian  tube,  &c.  Sternutatories  are  applied  to  the  nostrils,  and 
various  stimulants  intended  to  rouse  the  brain  in  cases  of  syncope ; 
masticatories  are  used  to  excite  the  secretion  of  the  salivary  and  other 
glands  supplying  the  buccal  cavity.     The  mucous  membrane  of  this 

1  Traits  de  Toxicologie  a;6n6rale,  p.  8,  Paris,  1855. 
1  Med.  Times  and  Gaz.,  Mar.  18*53,  p.  334. 
»  Lancet,  May,  1863,  pp.  515,  548. 
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part  has  been  made  use  of  for  introducing  mercury,  and  also  gold,  by 
friction,  but  without  evident  reason  or  approved  advantage. 

The  Skin. — Medicines  are  applied  to  the  skin,  both  when  the  cuticle 
is  sound,  and  also  when  it  has  been  removed  by  vesication,  in  order 
to  make  a  revulsive  impression,  to  produce  a  local  alteration,  or  to 
affect  the  economy  by  their  absorption. 

It  was  anciently  the  custom  to  anoint  the  skin  with  medicated  oil, 
and    to   apply  various  anodyne  and    discutient   plasters   to  affected 
parts.     Theophrastus  relates  that  strong  scented  cataplasms  applied  to 
the  stomach  impart  their  odor  to  the  eructations.     More  recently  the 
treatment  of  syphilis  by  mercurial  inunctions,  and  the  long  known 
fact  that   blisters  of   cantharides   produce  strangury,  although  they 
were  most  striking  illustrations  of  absorption,  do  not  appear  to  have 
suggested  the  existence  of  this  function  until  after  the  discovery  of 
the  lymphatics.     Some  of  the  earliest  proofs  of  cuticular  absorption 
were  furnished  by  physicians  of  Philadelphia.     The  experiments  and 
arguments  of  Dr.  Mussey,  of  Drs.  Coxe,  Joseph  Klapp,  H.  Kousseau, 
and  S.  B.  Smith,  of  this  city,  and  those  of  Dr.  J.  B.  Stuart,  of  Albany, 
went  far  to  establish  the  fundamental  facts  on  which   this  doctrine 
rests.1      They   showed    that  certain    coloring    and    odorous   matters 
applied  to  the  skin  affect  the  breath  or  the  urine.     Attempts  to  eluci- 
date this  subject  were  resumed  at  a  later  period.     Dr.  Dill,  of  Edin- 
burgh, showed  that  in  a  warm  bath  (86°  to  102°  F.),  the  body  gener- 
ally, but  not  uniformly,  increases  in  weight.2     This  trial   does  not 
always  result  in  the   same  manner,  as  Dr.  Dill's  own    experiments, 
and  those  of  Dr.  James  Murray,  with  baths  at  a  temperature  between 
88°  and  104°  F.,_ clearly  shoAv.3    The  latter  gentleman  proved,  by  tests 
applied  to  the  urine,  that  gallic  acid  is  absorbed  by  a  person  immersed 
in  a  bath  containing  infusion  of  galls.     Prussiate  of  potassa  was  found, 
by  Westrumb,  in  the  blood  and  urine  of  persons  who  had  used  foot- 
baths containing  this  salt,  and  the  urine,  as  well  as  the  serum  of  the 
blood,  was  colored  brown  when  the  arms  were  kept  immersed  in  an 
infusion  of  rhubarb.4 
<  The  more  recent  experiments  of  Duriau,  while  they  tend  to  recon- 
cile some  of  the  contradictory  results  above  referred  to,  throw  doubt 
upon  the  power  of  the  epidermis  to  transmit  several  medicinal  sub- 
stances usually  supposed  to  have  a  peculiar  facility  of  penetration.4 
By  these  experiments,  it  is  rendered  clear  that  for  every  person 
there  is  a  temperature  at  which  the  body  immersed  in  water  neither 
gains  nor  loses  in  weight ;  while,  on  the  one  hand,  above  this  point  it 
exhales  more  than  it  absorbs,  and,  therefore,  becomes  lighter,  and  on 
the  other  hand,  below  this  point  it  absorbs  more  than  it  exhales  and 
grows  heavier.     Thus,  in  a  bath  of  from  72°  to  77°  F.,  the  skin 
absorbs,  on  an  average,  248  grains  in  a  quarter  of  an  hour,  442  rrrains 
in  three-quarters  of  an  hour,  and  nearly  700  grains  in  an  hour  and  a 

1  Med.  Museum,  i.  14,  34  ;  vi.  55,  209,  227. 
»  Trans.  Med.  Soc.  Edinb.,  ii.  363  (1826). 

5  The  Influence  of  Heat  and  Humidity,  Lond.,  1829,  p.  141.     See,  also,  Art.  Calob 
■  Journ.  des  Progres,  1828,  xi.  13. 

6  Archives  Gen.,  Fev.  1856,  p.  161. 
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quarter.  On  the  other  hand,  in  baths  at  an  average  temperature  of 
97°  F.,  the  body  loses  in  weight  at  the  rate  of  744  grains  in  15 
minutes,  1271  grains  in  30  minutes,  and  2054  grains  in  45  minutes. 
In  a  bath  of  113°  F.,  the  bod)'-  lost  more  than  a  pound  in  weight  in 
the  course  of  fifteen  minutes.  By  this  simple  statement  it  becomes 
evident  that,  even  in  the  case  of  water,  exhalation  is  a  more  active 
function  of  the  skin  by  far  than  absorption. 

M.  Duriau  attempts  to  prove  that  the  epidermis  imbibes  liquids  of  a 
proper  density,  in  virtue  of  a  purely  physical  property,  but  that  it  does 
not  very  readily  permit  them  to  traverse  it.  This  is  shown  by  its 
retaining  so  perfectly  the  serum  of  blisters,  and  bullae,  and  vesicles. 
Whatever  liquids  are  absorbed  by  the  true  skin  must  first  reach  it 
through  the  epidermis  by  imbibition.  In  M.  Duriau's  experiments  with 
prolonged  baths  containing  iodide,  carbonate,  nitrate,  or  prussiate  of 
potassa,  common  salt,  sulphate  of  magnesia,  or  alum,  and  at  a  tempera- 
ture varying  from  86°  to  93°  ¥.,  none  of  these  substances  could  be 
detected  in  the  urine.  In  this  result  there  is  nothing  surprising,  for 
the  temperature  of  the  baths  used  was  considerably  higher  than  that 
which  is  assigned  above  as  the  most  favorable  to  cutaneous  absorp- 
tion, viz.,  72°  to  77°  F.  A  similar  remark  is  applicable  to  the  expe- 
riments of  M.  L.  Parisot,1  who  employed  baths  of  a  temperature 
between  82°  and  86°  F.  These  experiments  have,  therefore,  no  real 
bearing  upon  the  question  of  medicinal  absorption.  The  same  remark 
is  applicable  to  the  numerous  careful  experiments  of  M.  "Willemin. 
Although  he  concludes  that  in  baths  of  a  temperature  between  89° 
and  94°  F.,  the  skin  appears  to  absorb  water,  he  shows  that  under  the 
circumstances  the  phenomenon  is  by  no  means  constant.  But  even  at 
this  temperature  he  found  in  the  urine  soluble  substances  introduced 
into  the  baths,  such  as  the  iodide  and  the  cyanide  of  potassium.2  On 
the  other  hand,  Dr.  Murray  Thomson  failed  to  detect  the  former  of 
these  compounds  in  his  urine  after  baths  of  90°  to  100°  F.  But  as 
he  was  also  unable  to  detect  the  iodide  of  potassium  in  the  same 
excretion  even  after  swallowing  any  quantity  less  than  two  grains  of 
this  salt,  or  the  ferrocyanide,  if  less  than  five  grains  were  taken,  it  is 
quite  possible  that  his  skin  may  have  absorbed  a  certain  quantity  of 
these  compounds  less  than  those  indicated  and  quite  sufficient  to  act 
medicinally.3  It  is  an  interesting,  and  probably  an  important  fact, 
that  in  every  case  the  urine  becomes  alkaline  during  the  use  of  the 
warm  bath  ;  and  that  this  change  does  not  depend  alone,  if  at  all,  upon 
the  absorption  of  any  saline  base,  is  proved  by  the  same  effect  ensuing 
when  nitric  acid  or  sulphate  of  quinia  is  dissolved  in  the  bath  instead 
of  an  alkaline  salt. 

In  the  above  experiments,  it  will  also  be  observed  that  the  sub- 
stances employed  were  exclusively  saline,  and  they  do  not,  therefore, 
impugn    the  earlier  observations,  that  coloring,  odorous,  and    other 

'  Bull,  de  Ther.,  lxv.,  284. 

2  Archives  Gen.,  July — September,  1863. 

»  Edinb.  Med.  Journ.,  May,  1862,  p.  1019.  In  this  paper  a  summary  is  furnished 
of  opinions  and  experiments  opposed  to  and  in  favor  of  the  doctrine  of  cuticular  ab- 
sorption. 
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vegetable  principles  and  animal  substances  may  enter  the  economy 
by  cutaneous  absorption.  All  those  which  it  has  before  been  said 
operate  by  penetration  prove  this  to  be  true.  Cantharides,  mustard, 
ammonia,  chloroform,  ether,  mezereon,  turpentine,  narcotic  extracts, 
and  many  other  substances  penetrate  the  epidermis,  and  act  uponthe 
chorion,  and  if  they  are  not  then  absorbed  into  the  circulation  it  is 
not  because  the  epidermis  forms  a  barrier  to  their  admission.  All  of 
these  substances  except  the  last  are  irritants  of  the  skin,  a  fact  which 
probably  goes  far  to  explain  their  absorption  by  this  organ.  This,  at 
least,  appears  to  be  strikingly  true  of  chloroform.  In  a  very  interest- 
ing series  of  experiments  by  Dr.  Waller,  of  Birmingham,1  it  is  shown 
that  when  the  limb  of  a  young  guinea  pig  or  of  a  white  rat  is  im- 
mersed in  tincture  of  aconite  or  belladonna,  or  in  an  alcoholic  or  aque- 
ous solution  of  atropia,  morphia,  or  strychnia,  the  effects  are  very  slight, 
and  also  very  slow  in  making  their  appearance,  while  the  same  agents 
dissolved  in  chloroform  produce  their  characteristic  effects  with  great 
rapidity,  and  at  the  same  time  the  skin  is  decidedly  irritated  by  the 
excipient. 

Although  mere  contact  is  sufficient  to  induce  the  absorption  of  some 
medicines  by  the  skin,  this  function  is  rendered  much  more  active  when 
they  are  mechanically  forced  through  the  epidermis  by  friction.  It 
must  be  remembered  that  the  outer  layers  of  this  membrane  consist 
of  dry  and  flattened  cells  or  scales,  between  which  the  operation  re- 
ferred to  forces  the  medicinal  substance,  and  brings  it  immediately  in 
contact  with  the  actively  absorbing  tissue  which  lies  beneath.  In  thi3 
manner,  only,  can  be  explained  the  actual  disappearance  of  unctuous 
and  liquid  medicines  applied  by  friction  to  the  skin,  and  the  discovery 
of  mercury  in  the  deeper  layers  of  the  skin,  and  in  the  peritoneal 
cavity  after  it  has  been  rubbed  into  the  integuments.  It  is  worthy  of 
remark  that  the  metal,  if  oxydized  in  the  ointment,  becomes  deoxy- 
dized  during  its  transit.  This  mode  of  application  was  systematized 
by  Chrestien,2  under  the  name  of  the  iatroliptic  method  (iarpthw,  I  cure, 
a\ti<pu,  I  anoint),  and  employed  by  him  in  a  great  variety  of  affections, 
and  with  very  many  medicines.  Fat,  oil,  and  alcoholic  liquids  are 
used  as  vehicles  for  the  latter;  soap  liniment  is  one  of  the  best,  and 
the  friction  should  be  made  steadily  for  five,  ten,  or  even  twenty 
minutes,  and  until  all  of  the  substance  employed  has  disappeared. 
Mercury  is  the  medicine  most  frequently  applied  in  this  manner,  •  but 
iodine,  camphor,  and  various  narcotics  are  occasionally  used.  As  it 
is  not  only  by  vital  absorption,  but  also  by  penetration,  that  the  medi- 
cines thus  applied  become  efficient,  the  required  frictions  should  be 
made  as  near  as  possible  to  the  affected  part,  and  with  such  gentleness 
as  to  avoid  bruising  it.  Or,  if  it  is  intended  to  affect  the  whole  system 
by  causing  the  absorption  of  the  medicine,  a  part  should  be  selected 
where  the  skin  is  delicate,  smooth,  and  free  from  hair.  Such  are  the 
inner  surface  of  the  arms  and  thighs,  the  sides  of  the  neck  and  chest, 
and  the  groins.     The  state  of  the  part  influences,  in  some  degree,  the 

1  Am.  Jonrn.  of  Med.  Sci.,  Jan.  1860,  p.  213. 

2  De  la  AIGthode  Iatroliptice,  Moutpellier,  An.  xii. 
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action  of  medicines  applied  to  it.  This  is  generally  greatest  when 
the  skin  has  been  thoroughly  cleansed,  and  also  softened  by  warm 
and  moist  applications,  and  when  the  liquid  or  substance  employed  is 
also  of  a  suitable  temperature.  An  inflamed  skin  absorbs  but  little.  Be- 
sides the  frictions  now  described,  medicines  are  often  used  to  act  upon 
the  skin  by  mere  contact.  Baths,  both  general  and  local,  lotions, 
fomentations,  and  poultices,  which  in  their  simplest  forms  are  merely 
vehicles  of  heat  and  moisture,  are  often  also  medicated,  that  is  to  say, 
they  contain  substances  which  act  as  stimulants,  sedatives,  or  anodynes. 
Of  these  maybe  mentioned,  as  examples,  sinapisms,  poultices  contain- 
ing various  herbs  yielding  essential  oils  (labiatae),  narcotic  extracts, 
lead  water,  &c. ;  ointments  and  lotions  holding  irritants  in  solution, 
such  as  cantharides,  croton  oil,  tartar  emetic,  &c.  It  is  true  that  the 
greater  number  of  these  agents  are  only  local  in  their  operation, 
yet  they  owe  their  virtues  either  to  their  absorption,  or  to  their 
penetration. 

Medicines  are  also  applied  to  the  derm  denuded  of  its  cuticle.  This 
is  known  as  the  endermic  method.  Although  it  had  been  employed 
experimentally  upon  animals  by  Orfila  and  Magendie,  and  although 
Bally,  at  St.  Domingo,  applied  calomel  to  the  denuded  derm  of  the  epi- 
gastrium in  yellow  fever,  it  was  first  proposed  as  a  systematic  plan  of 
treatment  by  Lembert  and  Lesieur,  at  Paris,  in  1824.1  Various  ob- 
servers soon  confirmed  the  statements  originally  made  respecting  the 
efficiency  of  the  new  method,  among  whom  may  be  mentioned  Martin, 
in  France,2  and  Dr.  Gerhard,  of  Philadelphia.3  The  following  conclu- 
sions of  Dr.  G.,  based  upon  observations  made  in  nearly  two  hundred 
cases  may  be  regarded  as  substantially  correct. 

"  Medicines  applied  to  various  parts  of  the  body  externally,  pro- 
vided they  be  placed  in  direct  contact  with  the  vascular  surface  of  the 
cutis,  produce  similar  effects  in  doses  but  little  larger  than  when  they 
are  made  to  act  directly  upon  the  gastric  mucous  membrane. 

"  All  medicinal  substances  have  a  peculiar  affinity  for  certain  organs 
or  tissues,  which  is  entirely  independent  of  their  immediate  action 
upon  such  parts. 

"  Violent  irritants  or  escharotics  rarely  produce  any  general  effect, 
although  this  sometimes  occurs. 

"  All  other  articles  of  sufficient  activity  may  be  used,  provided  the 
cutis  be  not  too  highly  inflamed  ;  when  the  latter  is  the  case,  soothing 
applications  are,  in  the  first  place,  necessary,  or  no  absorption  will 
take  place." 

Dr.  Gerhard  found  that  sulphate  of  quinia,  the  salts  of  morphia, 
and  other  preparations  of  opium,  belladonna,  cicuta,  stramonium,  and 
digitalis;  aloes  and  gamboge;  squill,  emetin,  and  oil  of  tobacco;  mer- 
cury and  iodine  were  readily  absorbable  in  this  way,  and  produced 
all  their  specific  effects;  but  the  action  of  rhubarb,  jalap,  elaterium, 
croton  oil,  extract  of  colocynth,  and  tartar  emetic,  was  slight  or  imper- 

»  Archives  Gen.,  v.  158.  *  Revue  M6d.,  Sept.  J 827. 

»  N.  Am.  Med.  and  Surg.  Journ.,  ix.  392  ;  x.  145  (1830). 
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ceptible.  Ahrensen'  aud  many  others  have,  in  the  main,  confirmed 
these  results. 

Numerous  circumstances  render  the  endermic  method  a  precious 
resource  for  the  therapeutist.  An  inflamed  or  irritable  state  of  the 
stomach  or  bowels  sometimes  renders  it  difficult  or  even  impossible  to 
employ  these  organs  for  the  administration  of  medicines.  Hemor- 
rhoids may  thus  disable  the  rectum,  or  chronic  ulceration  or  acute 
inflammation,  the  stomach.  The  last  case  is  a  familiar  one  in  malarial 
fevers.  A  mechanical  obstruction,  temporary  or  permanent,  spasmodic 
or  material,  may  prevent  swallowing,  as  in  tetanus,  spasm  of  the 
oesophagus,  cancer  of  this  tube,  or  a  foreign  body  impacted  in  it. 
Or  the  stomach,  and  also  the  rectum,  may  have  lost  their  sensibility, 
as  it  is  called,  to  the  action  of  certain  medicines.  Their  power  of 
absorption  may  be  impaired  or  lost,  and  yet  the  susceptibility  of 
the  nervous  system  to  narcotics  applied  endermically  may  be  fully 
retained.  In  other  cases  the  patient  will  not  swallow  a  medicine  on 
account  of  its  offensive  taste,  or  it  must  be  given  without  his  know- 
ledge. 

An  illustration  of  the  value  of  this  method  is  furnished  by  the  fol- 
lowing example.  Salgues  reports  four  cases  of  constipation  in  which 
all  medicines  given  by  the  mouth  were  vomited,  and  those  adminis- 
tered by  the  rectum  were  unavailing.  But  the  application  of  finely 
powdered  colocynth  or  aloes  to  the  blistered  skin,  produced  copious 
evacuations.2 

As  the  part  to  which  the  medicinal  substances  are  here  applied  is 
small  in  extent,  and  does  not,  like  the  stomach,  secrete  liquids  capable 
of  dissolving  them,  they  should  contain  but  little  inert  matter,  and  in- 
deed, if  possible,  be  susceptible  of  complete  absorption.  On  this  ac- 
count, the  salts  of  the  vegetable  alkaloids  are  to  be  preferred,  viz.,  of 
strychnia,  morphia,  conia,  aconitia,  atropia,  quinia,  &c.  Next  to  these, 
in  fitness,  are  the  narcotic  extracts.  But  powerful  chemical  irritants, 
and  substances  which  are  insoluble  in  the  secretions  of  the  derm,  are 
unsuited  to  the  purpose. 

Liquids  are  not  adapted  to  endermic  application  because  they  can- 
not be  kept  in  contact  with  the  part.  If  applied  on  compresses,  too 
large  a  proportion  of  them  is  wasted.  Oily  and  fatty  substances  are 
sometimes  used  as  vehicles,  but  besides  diluting  the  medicine  unduly, 
they  are  a  direct  hindrance  to  its  absorption  in  most  cases.  If  not  of 
too  irritating  a  nature,  the  medicine  should  be  applied  in  powder ; 
but,  in  the  opposite  case,  a  very  small  quantity  of  mild  ointment  may 
be  used,  or  what  is  still  better,  a  neutral  powder,  such  as  starch,  will 
serve  to  mitigate  the  severity  of  the  application.  However  applied, 
the  medicine  should  be  immediately  covered  with  a  piece  of  soft  rag  or 
lint  spread  with  simple  ointment,  or  with  impermeable  cloth. 

The  requisite  vesication  may  be  produced  by  various  escharotics, 
by  mineral  acids,  by  an  iron  instrument  dipped  in  boiling  water,  by 
caustic  ammonia,  or  by  cantharides.  Of  all  these,  the  last  is  to  be 
preferred,  for  it  does  not  involve  the  cutis  so  deeply,  nor  leave  a  scar, 

1  Lond.  Med.  Gaz.,  xxiv.  699.  *  Abeille  M6d.,  ii.  30. 
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as  do  the  acids  and  the  hot  iron,  nor  is  it  so  painful  as  ammonia. 
When  the  medicine  is  to  be  used  in  a  concentrated  form,  a  blister  not 
more  than  an  inch  or  two  in  diameter  should  be  applied  for  two  or 
three  hours,  after  which,  under  a  poultice  or  a  dressing  of  simple 
ointment,  the  necessary  vesication  will  be  produced.  It  is  better  not 
to  remove  the  cuticle  at  the  first  dressing,  but  to  insert  the  medicine 
by  raising  an  edge  of  the  detached  membrane.  On  each  renewal  of 
the  dressing,  the  part  should  be  cleansed  with  warm  water,  or  soap 
and  water. 

It  is  difficult  to  determine  precisely  the  relative  doses  of  medicine 
to  be  used  by  the  endermic  method.  Two  or  three  times  the  average 
dose  by  the  mouth,  is  that  which  is  generally  prescribed  on  a  first 
trial. 

The  epigastrium  is  the  part  most  usually  selected  for  the  endermic 
application  of  medicines  ;  but  the  arms  or  thighs  may  be  used  if  more 
convenient,  or  in  alternation  with  the  part  first  mentioned.  In  painful 
disorders,  a  portion  of  the  skin  nearest  the  part  affected  is  generally 
to  be  preferred. 

Another  method  of  introducing  medicines  through  the  skin,  is  inocu- 
lation. It  was  first  suggested  by  Lafargue,  in  a  memoir  presented  to 
the  Parisian  Academy  of  Medicine,  in  1836.  He  made  use  of  morphia, 
strychnia,  belladonna,  and  quinia,  and  seemed  to  attach  more  import- 
ance to  the  form  and  dimensions  of  the  pustules  produced,  than  to  the 
action  of  the  medicines  upon  the  economy,  which,  indeed,  according  to 
a  report  of  Martin  Solon  upon  the  paper  of  Lafargue,  appears  to  have 
been  very  slight  indeed.1  In  a  later  article,  by  the  last  named  writer, 
fifteen  or  twenty  punctures  are  said  to  have  been  necessary  to  obtain 
the  narcotic  effect  of  morphia.  He  appears,  however,  to  have  been 
successful  in  relieving  many  local  pains  of  a  neuralgic  and  rheumatic 
character.  Besides  the  substances  above  mentioned,  he  also  inoculated 
veratria,  tartar  emetic,  and  croton  oil.*  But  this  method  was  subse- 
quently rendered  vastly  more  efficient  by  Dr.  A.  Wood,3  and  by  Lan- 
genbeck,  who  showed  that  as  the  mechanism  for  cutaneous  absorption 
lies  under  the  cutis  and  not  in  it,  the  most  marked  effects  were  to  be 
expected  only  when  medicinal  substances  are  introduced  quite  through 
the  true  skin.4  Indeed,  the  effects  are  incomparably  greater.  Often, 
says  the  last  named  author,  have  I  seen  iodine  employed  after  this 
manner  produce  a  more  decided  effect  than  three  times  the  quantity 
applied  endermically.  Medicines  also  exercise  a  more  protracted  in- 
fluence than  when  used  in  any  other  manner.  Four  grains  of  the 
extract  of  hyoscyamus,  for  instance,  inoculated  in  the  skin  of  the 
temple  produced  headache,  giddiness,  redness  of  the  face,  dilatation  of 
the  pupils,  transitory  disturbance  of  the  mind,  burning  in  the  throat 
and  intense  thirst,  which  continued  for  the  space  of  three  days. 

It  appeared  to  Langenbeck  that  a  certain  amount  of  irritation  is 
requisite  to  cause  the  most  perfect  absorption  of  the  substance  em- 
ployed, and  he  used  such  formulae  as  the  following  :  R. — Ung.  antim. 

i  Bull,  de  l'Acad.,  i.  13,  40,  249.  2  Bull,  de  Tbirap.,  xxxiii.  19,  182,  349. 

3  Edinb.  Med.  and  Surg.  Journ.,  April,  1855. 

4  Die  Impfung  der  Arzneikorper.     Hannover,  1856. 
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tart.  gr.  x,  Ext.  belladonn.  gr.  yj,  01.  amygdal.  gr.  xx.  M.  Or,  B.— 01. 
tiglii  gtt.  iv.,  Ilydr.  bichlorid.  gr.  iv,  Ung.  terebinth,  gr.  x,  01.  amygdal. 
gtt.  viij.  M.  But  this  is  an  error :  it  is  only  desirable  that  the  sub- 
stance should  be  as  soluble  as  possible,  consistently  with  the  introduc- 
tion of  it  in  sufficient  quantity. 

The  singular  statement  is  made  that  the  phenomena  produced  by 
inoculated  medicines,  are  in  some  cases  different  from  those  occasioned 
by  their  internal  administration.  Thus  musk  is  powerfully  anodyne, 
and  croton  oil  does  not  produce  diarrhoea.  Hence  it  is  probable  that 
some  medicines  taken  internally,  owe  the  peculiarity  in  their  action  to 
a  decomposition  in  the  primse  viae,  and  others  chiefly  to  a  local  ope- 
ration, whereby  their  absorption  is  prevented  or  limited.  So  several 
animal  poisons  which  are  active,  and  even  fatal,  when  introduced  into 
the  blood,  may  be  taken  into  the  stomach  with  impunity,  as,  e.  g.,  the 
venom  of  serpents,  the  poison  of  rabies,  &c. 

The  degree  of  local  irritation  produced  by  inoculated  medicines  de- 
pends, in  some  degree,  upon  the  susceptibility  of  the  patient,  and  of  the 
part  to  which  they  are  applied.  •  It  is  not  always  such  as  might  be 
expected  from  the  qualities  of  the  substance  used.  Croton  oil  and 
tartar  emetic  are  generally  well  borne,  and  for  a  few  hours,  at  most, 
give  rise  to  burning,  smarting,  or  a  sense  of  tension.  In  most  cases 
they  are  less  painful  than  sinapisms  or  blisters,  a  circumstance  which 
may  be  explained  by  the  consideration  that  the  latter  are  applied  to 
the  sensitive  and  highly  vascular  chorion,  but  the  former  to  the  cellu- 
lar tissue  beneath  the  skin.  If,  however,  the  quantity  of  the  medicine 
introduced  be  excessive,  active  local  disturbance  may  ensue. 

The  phenomena  produced  by  this  operation,  when  irritating  in- 
cipients  are  employed,  are  usually  the  following :  the  skin  is  more  or 
less  reddened  according  to  the  quantity  of  the  medicine  introduced.  It 
swells,  and  grows  more  or  less  hard,  as  its  own  and  the  subcutaneous 
tissue  are  more  or  less  dense.  The  puncture  remains  open,  and  a 
small  discharge  of  serum  or  pus  may  follow  upon  pressure.  If  seve- 
ral punctures  are  made  too  close  together,  they  may  ulcerate,  and 
form  a  single  opening,  followed  by  an  ulcer.  In  adults,  a  single  punc- 
ture into  which  the  medicated  lancet  has  been  several  times  thrust, 
may  remain  open  for  eight  or  ten  days. 

Medicines  may  be  inoculated,  as  the  matter  is  introduced  in  vaccina- 
tion, by  means  of  a  small  lancet  with  an  elongated  diamond  shaped 
head,  very  sharp  at  the  point  and  on  the  edges,  and  somewhat  bent, 
as  well  as  concave,  upon  one  of  its  faces,  for  the  purpose  of  holding 
the  medicinal  substance.  The  lance-head  is  connected  by  means  of  a 
round  and  narrow  stem  with  a  convenient  handle,  and  is  itself  one  or 
two  lines  in  breadth,  though  sometimes,  and  for  special  operations,  a 
breadth  of  four  or  five  lines  is  required.  The  inoculation  is  performed 
by  thrusting  the  instrument,  charged  with  the  medicine  obliquely 
through  the  skin,  and  pressing  in  the  direction  of  the  back  of  the  in- 
strument until  the  integument  is  entirely  penetrated,  so  as  to  prevent 
a  loss  of  the  medicinal  substance.  On  withdrawing  it,  however 
pressure  is  to  be  made  in  the  opposite  direction,  and  a  finger  laid 
upon  the  skin  in  front  of  the  lancet,  so  as  to  empty  the  latter  com- 
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pletely.  If  the  hemorrhage  is  considerable,  it  should  be  allowed  to 
subside  before  inserting  the  needle  anew.  Medicinal  substances  may 
also  be  introduced  beneath  the  skin  upon  a  small  piece  of  linen  lint 
through  an  opening  made  with  a  lancet.  Instead  of  the  lancet  de- 
scribed above,  a  small  syringe  is  now  employed  by  which  the  medici- 
nal substance  is  introduced  beneath  the  skin  in  a  liquid  state,  after  the 
manner  recommended  by  Mr.  Kynd,  Mr.  Hunter,  M.  Behier,  and 
others.  The  syringe  is  furnished  with  fine  pointed  tubes  of  various 
sizes,  and  sometimes  its  piston  is  so  adjusted  as  to  be  advanced  or 
withdrawn  by  means  of  a  screw,  to  which  a  scale  is  attached  denoting 
the  quantity  of  the  liquid  which  is  expelled  by  every  revolution  of 
the  piston.  The  special  advantages  of  this  method  will  be  pointed 
out  in  connection  with  the  several  medicines  it  is  adapted  to  apply. 

In  this  manner,  mainly,  all  medicines  which  are  operative  in  small 
doses  have  been  used ;  the  alkaloids,  narcoflc  extracts,  opium,  musk, 
camphor,  creasote,  essential,  and  certain  fixed  oils,  various  salts,  &c. 

Inhalation. — From  the  time  of  Dioscorides  and  Galen,  the  inhala- 
tion of  medicated  vapors  has  been  more  or  less  employed  in  various 
diseases,  and  especially  in  those  of  the  lungs.  In  the  East  the  fumes 
of  opium  have  been  used  from  time  immemorial,  to  produce  intoxi- 
cation. In  1580,  Piso  recommended  hot  dry  air  for  the  cure  of 
consumption.  In  1654,  Bennet,  a  London  physician,  caused  the  patient 
to  breathe  the  atmosphere  of  a  chamber  filled  with  fumes  or  vapors 
of  various  medicinal  substances,  including  the  gum  resins.  Bartolinus 
prescribed  the  vapors  of  pectoral  and  healing  plants.  Willis  advised 
the  fumes  of  various  balsamic  substances  and  of  orpiment,  and  Mead 
the  former  of  these  medicines.  In  1769,  Buchoz  employed  the  va- 
pors of  a  decoction  of  several  herbs,  and  about  the  same  time,  Billard 
adopted  the  method  of  dry  inhalation,  after  the  manner  of  Bennet.1 
In  later  days  we  find  that  after  the  discovery  of  the  elementary  gases 
in  the  last  century,  this  mode  of  treatment  was  revived,  and  Beddoes 
extolled  it  as  a  panacea  for  nearly  all  chronic  ailments.  With  the 
demonstration  that  medicines  act  chiefly  by  being  absorbed,  and  that 
the  lungs  are  very  active  in  the  absorption  of  gases  and  vapors,  the 
idea  naturally  presented  itself  of  making  use  of  these  organs  for  the 
purpose  of  applying  medicines  in  their  own  diseases,  as  well  as  in 
those  of  the  whole  system.  So  Davy,  in  1814,  recommended  nitrous 
oxide  gas,  and  Crichton,  in  1823,  introduced  anew  the  inhalation  of 
the  vapor  of  boiling  tar,  in  pulmonary  affections.  For  the  same  dis- 
eases the  vapor  ,of  iodine  was  recommended  by  Sir  James  Murray  and 
Sir  C.  Scudamore.  The  addition  of  a  little  tincture  of  conium  was 
found  beneficial  in  subduing  the  irritating  qualities  of  the  gas.  In 
France  and  Germany  chlorine  gas  was  used  somewhat  later,  as  an  in- 
halation for  the  cure  of  phthisis.  Belladonna  and  stramonium  were 
smoked  for  the  relief  of  spasmodic  asthma  and  various  pulmonary 
complaints,  as  first  recommended  by  Martin  Solon.  M.  Trousseau 
revived  the  ancient  practice  of  inhaling  arsenical  vapors  in  chronic 
bronchial  affections.     Naphtha  had  been  proposed  by  Crichton  in  1816, 

1  Kkeeland,  Boston  Med.  and  Surg.  Journ.,  lviii.  49. 
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in  these  diseases;  the  same  remedy  was  vulgarized  by  Hastings,  and 
tar  vapors  were  held  to  be  as  sovereign  a  remedy  as  tar  water  had 
been  a  half  century  before.  Skoda  eulogized  them  in  gangrene  of 
the  lung,  and  Raspail  invented  his  camphorated  cigars  for  the  solace 
of  innumerable  ills.  Harwood  published,  in  1839,  an  elaborate  essay 
on  the  advantages  of  inhalation  in  pulmonary  affections,  in  which  be 
speaks  of  all  the  substances  hitherto  used  for  the  purpose,  and,  among 
them,  of  sulphuric  ether,  of  which  he  remarks  that,  "in  inhalation,  its 
sedative  or  anti-spasmodic  influence  appears  liable  to  be  overwhelmed 
by  its  stimulant  properties."1  The  discovery  of  the  anaesthetic  effects  of 
the  inhalation  of  sulphuric  ether  in  1847,  and  soon  after  of  the  similar 
operation  of  chloroform,  gave  a  new  impulse  to  this  branch  of  the 
healing  art.  The  inhalation  of  iodic  vapors  was  revived  by  Piorry  and 
by  Chartroule,  and  the  two  liquids  just  mentioned  were  employed  aa 
vehicles  for  conveying  a>  great  variety  of  substances  into  the  system 
through  the  lungs.  The  vapors  of  ammonia  and  of  sal  ammoniac 
were  declared  by  Giesler  and  Lasegue,  to  effect  very  remarkable 
changes  in  phthisical  cases.2  In  1851,  the  late  Dr.  Snow  proposed  an 
apparatus  for  the  inhalation  of  dry  and  moist  vapors,  so  arranged  as 
to  insure  their  disengagement  from  the  substance  supplying  them  and 
their  complete  reception  by  the  patient.3  A  somewhat  similar  but 
more  elegant  apparatus  has  more  recently  been  used  by  Mandl,  who 
says,  very  correctly,  that  of  all  the  methods  of  treating  that  rebellious 
form  of  chronic  bronchitis  which  follows  chronic  pleurisy,  this  is  the 
most  successful.4  Except  for  the  purpose  of  allaying  cough,  applying 
stimulants  to  the  fauces  and  the  bronchial  mucous  membrane,  and  in- 
troducing anaesthetic  vapors  as  rapidly  as  possible  into  the  system, 
this  method  is  seldom  employed.  As  the  above  retrospect  of  its  his- 
tory shows,  it  has  by  turns  been  vaunted  and  neglected,  and  it  is  now 
most  generally  found  in  use  by  practitioners  who  inhabit  the  debatable 
region  between  medicine  and  quackery. 

Mr.  Charles  Matthews  has  proposed  anew  the  inhalation  of  the 
fumes  of  burning  medicinal  substances  by  a  method  which  he  thus 
describes.5  "  First,  we  form  a  slender  tube  of  thin  paper,  of  suitable 
length,  in  one  end  of  which  is  fixed  a  short  and  stiff  tube  of  the  same 
material,  to  serve  as  a  handle  and  mouthpiece.  Secondly,  is  constructed 
another  tube,  of  delicate  tissue  paper,  closed  at  the  bottom,  to  hold  the 
powder  to  be  smoked,  and  fitting  in  the  first  tube  in  such  a  way,  that 
there  will  remain  just  space  enough  between  the  two  for  the  passage 
of  the  smoke.  The  inner  tube  being  then  filled  with  the  powder,  and 
twisted  to  a  point,  the  compound  tube  is  ready  to  be  lighted  and 
smoked  in  the  manner  of  a  cigar."  The  powder  of  cubebs  is  recom- 
mended as  the  most  suitable  excipient  for  the  more  active  medicinal 
powders ;  but  that  of  decayed  wood,  pine  bark,  &c,  are  also  mentioned. 

Another  mode  of  inhaling  medicinal  substances  is  recommended  by 

•  On  the  Practical  Use  of  Inhalations,  in  Diseases  of  the  Throat  and  Chest      Lond 
1839. 

*  Archives  Gen.,  5eme  ser.,  vii.  721.  *  Lond.  Journ.  of  Med.   iii    122 
4  Bull,  de  Therap.,  liii.  433. 
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Max.  Langenbeck.1  He  proposes  a  hollow,  flattened  globe,  made 
of  box- wood  or  ivory,  and  varying  in  diameter  from  three-quarters 
of  an  inch,  to  one  and  a  half  inch.  It  is  composed  of  two  halves 
screwed  together,  and  pierced  on  either  face  with  from  six  to  nine 
apertures,  through  which  the  inspired  air  passes.  The  interior  is 
filled  with  the  medicated  substance.  The  instrument  is  either  placed 
upon  the  tongue  between  the  rows  of  molar  teeth,  and  is  thus  to- 
tally inclosed  in  the  cavity  of  the  mouth,  or  the  anterior  part  of  it 
is  taken  between  the  lips,  in  such  a  manner  that  it  is  nearly  concealed. 
Only  such  substances  must  be  used  as  can  enter  the  lungs  without  ir- 
ritating them.  Cotton  wool  or  charpie  soaked  with  liquid  or  oily 
medicines,  or  a  little  bag  holding  the  solid  matters,  such  as  herbs, 
extracts,  resins,  &c,  are  placed  in  the  respirator.  It  is  unnecessary  to 
enumerate  the  articles  employed  by  Dr.  Langenbeck,  or  the  various 
diseases  which  they  are  claimed  to  palliate  or  cure.  We  will  only 
remark  that  his  inhaler  does  not  appear  to  present  any  advantages 
over  the  simpler  ones  applied  upon  the  outside  of  the  mouth. 

The  next  form  which  this  method  assumed  was  quite  a  novel  one. 
M.  Sales-Grirons  conceived  the  idea  of  causing  the  patient  to  breathe 
an  atmosphere  saturated  with  water  at  the  ordinary  temperature  and 
impregnated  with  various  medicinal  substances,  either  artificially  or 
as  natural  mineral  waters.  To  accomplish  the  former  object  the  water 
was  projected  with  great  force  from  numerous  capillary  apertures 
against  the  surface  of  slightly  convex  disks,  by  which  means  it  was 
broken  or •"  pulverized"  into  a  fine  mist,  such  as  rises  from  the  rocks 
against  which  a  waterfall  strikes,  except  that  its  particles  were  much 
more  minute.2  Although  much  of  the  time  of  the  Parisian  Academy 
of  Medicine  was  consumed  in  debating  the  principles  and  pretensions 
of  this  ingenious  invention,  the  only  practical  results  of  the  discussion 
appear  to  have  been  to  show,  first,  that  vapors  can  enter  the  lungs,  and, 
secondly,  that  although  the  fixed  principles  of  mineral  waters  are  not 
contained  in  vapors  generated  by  heat,  they  do  exist  in  those  pro- 
duced by  pulverization.  Its  practical  application  is  probably  restricted 
to  bathing  establishments,  at  mineral  springs,  and  in  certain  special 
hospitals  in  European  capitals.  A  modification  of  the  apparatus  just 
described  has  been  proposed  by  Dr.  Waldenberg.3 

Liquid  substances  have  also  been  introduced  into  the  air  passages  by 
means  of  a  sponge  or  a  syringe.  Originally  proposed  and  practised  by 
MM.  Trousseau  and  Belloc,  and  Sir  Charles  Bell,  this  method  has  since 
been  applied  in  a  great  variety  of  cases,  and  with  numerous  medi- 
cines, by  Dr.  Green,  of  New  York,  and  by  E.  Watson,  S.  S.  Alison, 
DeMussy,  and  others  in  Europe.  Its  utility  is  chiefly  displayed  in 
the  treatment  of  chronic  inflammations  of  the  larynx. 

The  skin  and  mucous  membrane  serving  as  integuments  to  the 
organs  of  several  of  the  senses,  the  eyes,  ears,  and  nose,  are  also  used 
for  the  application  of  medicines  which  are  designed  to  exert  a  local 
action  chiefly,  though  occasionally,  as  when  certain  irritants  (sternuta- 

1  Deutsche  Klinik,  Mar.  1861,  p.  129  ;  also  Times  and  Gaz.,  Apr.  1861,  p.  429. 

2  Bull,  de  Ther.,  liv.  385  ;  Bull,  de  l'Acad.  de  Med.,  xxi.,  xxv.,  xxvi.,  and  xxvii. 
*  Prager  Vierteljahrs,  lxxv.  78. 
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tories),  are  applied  to  the  nasal  passages,  a  derivative  operation  from 
the  head  or  eyes  is  intended.  Medicinal  substances  are  also  intro- 
duced into  the  vagina,  but  generally  to  relieve  pain  or  modify  the 
action  of  its  lining  membrane  or  the  condition  of  the  uterus.  A 
similar  remark  applies  to  the  urethra  and  the  bladder. 

From  the  account  which  has  now  been  given,  it  will  appear  evident 
that  every  portion  of  the  body  in  which  organic  changes  are  going 
on,  is  susceptible  of  absorbing  medicinal  substances,  but  that  the 
gastro-intestinal  mucous  membrane  is  that  which,  on  the  whole,  is  most 
convenient  in  practice,  and  through  which  the  most  certain  effects  may 
be  obtained.  Next  to  this,  the  denuded  derm  and  subcutaneous  cel- 
lular tissue  present  the  greatest  advantages,  after  which,  in  order  of 
importance,  are  the  pulmonary  mucous  membrane  and  the  veins. 

The  Changes  which  Medicines  undergo  after  Absorption. — 
It  has  been  stated  that  the  greater  number  of  medicines  undergo 
changes  in  the  stomach  and  bowels,  affecting  their  solubility  and  the 
facility  of  their  absorption,  and  that  these  changes  depend  upon  their 
chemical  reaction  with  the  pepsin  or  the  acid  of  the  stomach,  or  with 
the  alkaline  secretions  of  the  pancreas  and  the  liver.  The  changes  in 
question  may  be,  according  to  Mr.  Headland,  combination,  reconstruc- 
tion, or  decomposition.  When  acids  or  alkalies  are  taken,  they  are 
neutralized  soon  after  absorption,  and  converted  into  salts.  This,  as 
Mr.  H.  remarks,  does  not  destroy  their  influence:  for,  in  being  neu- 
tralized they  diminish,  in  the  blood  and  in  the  system  generally,  the 
quantity  of  basic  or  of  acid  matter,  and  thus  tend  to  alter  the  reaction 
of  the  secretions.  Although  an  acid  may  combine  in  the  blood  with 
soda,  or  with  salts  of  soda,  yet  by  so  doing  it  creates  an  excess  of 
some  other,  and  probably  an  animal  acid,  which,  being  set  free,  acts 
on  the  secretion  of  urine  much  in  the  same  way  that  the  first  acid 
would  have  done.  But  it  is  maintained  that  when  salts,  oxides,  &c. 
are  taken  into  the  blood,  they  do  not  really  yield  to  surrounding  che- 
mical affinities,  as  they  do  out  of  the  body.  Did  they  do  so,  many  of 
our  most  valuable  medicines  would  be  decomposed  and  rendered  in- 
soluble there.  All  the  mineral  salts  would  be  precipitated  by  the  free 
soda  in  the  fluid.  Acetate  of  lead  would  be  immediately  decomposed 
by  the  sulphates,  and  nitrate  of  silver  precipitated  by  the  chlorides. 
It  is  probable  that  the  vital  forces,  as  well  as  the  viscidity  of  the 
plasma,  exert  a  retarding  or  controlling  power  over  such  chemical 
tendencies.  Some  substances  are  decomposed  while  passing  out  of 
the  body.  Thus  the  contents  of  the  intestines  cause  the  formation  of 
sulphuret  of  iron,  when  chalybeates  are  taken,  which  blackens  the 
fasces  :  and  the  saliva  forms  a  sulphuret  of  lead  along  the  edges  of  the 
gums,  when  lead  is  administered  for  some  time.  So  Bernard  found 
that  when  a  solution  of  prussiate  of  potassa  and  one  of  lactate  of  iron 
were  injected  simultaneously  into  the  opposite  jugular  veins  of  a  rabbit, 
the  urine  of  the  animal  was  rendered  deeply  blue,  while  no  trace  of 
a  similar  color  existed  in  any  of  the  organs.1     On  the  other  hand, 

1  Archives  Gen.,  4eme  se>.,  xvi.  63. 
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certain  substances  introduced  separately  into  the  blood  may  there  unite 
and  produce  effects  of  which  neither  by  itself  is  capable.  This,  as  Ber- 
nard has  shown,  is  the  case  with  amygdalin  and  emulsin.  By  their 
union  in  water,  prussic  acid  is  generated,  and  hence,  if  injected  sepa- 
rately into  the  blood,  the  peculiar  effects  of  this  poison  are  developed. 
The  same  result  takes  place  if  amygdalin  is  introduced  into  the  diges- 
tive tube,  and  the  emulsin  into  the  blood ;  but  not  if  the  counter-ex- 
periment is  tried,  for  in  the  former  case  the  amygdalin  is  absorbed, 
but  in  the  latter  the  emulsin  does  not  undergo  absorption.1 

In  other  cases  the  elements  of  the  substance  employed  are  recon- 
structed. Thus,  when  tannic  acid  is  administered,  gallic  acid  is 
secreted  with  the  urine.  Benzoic  and  cinnamic  acids  are  converted 
into  hippuric  acid,  which  also  passes  out  with  the  urine.  Turpentine 
changes  into  a  volatile  oil,  which  communicates  to  the  urine  an  odor 
of  violets. 

Again,  the  medicinal  substance  may  be  decomposed,  and  under  a 
new  arrangement  of  its  elements,  its  action  may  be  neutralized  or  re- 
versed. The  alkaline  i>ases  of  vegetable  salts,  for  example,  are  changed 
in  the  blood  into  alkaline  carbonates,  and  affect  the  urine  in  the  same 
way  as  free  alkalies. 

In  the  existing  state  of  knowledge  concerning  these  relations  of 
medicines  to  the  economy,  it  would  be  unwise  to  adopt  them  im- 
plicitly as  guides  in  practice.  At  the  same  time  they  should  not  be 
overlooked  when  they  serve  to  explain  results  which  iave  been  reached 
empirically.  Natural  science  can  advance  only  when  she  is  supported 
on  either  side  by  observation  and  experiment:  without  them  she  either 
sinks  helpless  or  wanders  at  random  through  the  void,  exposed  to  per- 
ish by  mere  inanition  or  by  the  shock  of  some  bright  erratic  semblance 
of  a  star.  Her  proper  pathway  is  upon  the  earth  and  through  mate- 
rial phenomena.  Too  often  elated  by  their  glories,  she  throws  herself 
into  the  air  on  the  wings  of  abstract  speculation,  but  never  fails  to  fall 
discomfited,  and  less  able  than  before  to  pursue  the  toilsome  road  that 
leads  to  truth. 

OF  THE  CURATIVE  ACTION  OF  MEDICINES. 

Having  now  considered  the  manner  in  which  medicines,  as  mate- 
rial agents,  operate  upon  the  animal  economy,  and  particularly  the 
mechanism  by  which  they  enter  the  system  and  are  conveyed  from 
place  to  place,  and  also,  some  of  the  changes  which  they  work  in  the 
fluids,  we  may  briefly  inquire  respecting  the  mode  in  which  they  ex- 
ercise their  curative  action,  or  by  what  modifications  of  substance  or 
function  they  effect  this  object. 

The  operation  of  a  medicine  depends  upon  numerous  circumstances. 
First,  and  evidently,  it  depends  upon  its  own  inherent  and  essential 
qualities.  Opium  soothes  pain,  and  croton  oil  purges,  and  ipecacuanha 
vomits,  because  it  is  their  nature  so  to  do.  Further,  the  degree  of 
this  operation  depends  upon  the  dose  of  the  medicine  administered, 

1  Lond.  Med.  Gaz.,  Nov.  1850,  p.  908. 
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and  is,  within  certain  limits,  proportioned  to  it.  The  solid  or  liquid 
state  of  the  medicine,  the  condition  of  the  organ,  or  of  the  person  on 
which  it  acts,  &c,  will  still  further  modify  its  action.  In  almost  every 
case,  medicines  produce  either  upon  the  part  to  which  they  are  ap- 
plied, or  upon  the  system  generally,  an  impression  which  is  called 
their  action.  This  is  either  essential  or  contingent.  The  former  is  that 
which  the  medicine  exerts  under  ordinary  circumstances,  as  an  astrin- 
gent, demulcent,  emetic,  purgative,  or  tonic  action.  The  latter  de- 
pends upon  the  conditions  of  the  individual  case,  as  when  an  emetic 
also  acts  as  a  purgative  or  a  diaphoretic,  or  when  copaiba,  besides 
modifying  the  urine,  occasions  an  eruption  of  urticaria.  In  another 
sense,  the  removal  of  a  disease  may  be  called  a  contingent  effect  of 
medicines,  but  generally  this  is  a  remote  consequence  of  their  essen- 
tial action,  and  is  called  the  therapeutic  operation.  When  medicines 
are  administered  to  the  sick,  it  is  difficult,  and  often  impossible,  to  dis- 
tinguish between  certain  effects  produced  directly  by  the  remedy,  and 
those  which  result  from  the  spontaneous  subsidence  of  the  disease. 
Thus,  during  a  fever,  if  diaphoresis  occurs  upon  the  decline  of  the 
paroxysm,  we  are  apt  to  attribute  directly  to  the  remedy  employed 
what  was  really  due  to  the  natural  crisis  of  the  attack.  This  distinc- 
tion is  nevertheless  important ;  as,  for  example,  when  opening  of  the 
bowels  follows  the  administration  of  opium  in  colica  pictonum.  The 
nature  of  opium  is  to  constipate,  and,  in  this  case  it  only  operates 
otherwise,  by  inducing  relaxation  of  the  contracted  muscular  coat  of 
the  bowels.  This  example  shows  that  the  physiological  action  may 
become  subordinated  to  the  therapeutical  action  of  a  medicine,  or,  if 
it  be  preferred,  that  a  relatively  stronger  therapeutical  action  (the 
antispasmodic)  may  in  this  case  outweigh  the  weaker  (the  constipat- 
ing). In  many  cures,  however,  there  is  no  evident  distinction  between 
the  two  operations,  either  because  the  medicine  is  administered  in  such 
doses  as  do  not  disturb  the  physiological  action  of  the  system,  or 
because,  by  the  very  nature  of  the  medicine  itself,  it  cures  the 
disease  without  deranging  the  functions.  Mercury,  as  an  antiphlo- 
gistic and  as  an  anti-syphilitic  remedy,  illustrates  both  of  these  con- 
ditions. 

There  is  also  a  primary  and  a  secondary  operation  of  medicines. 
Sometimes  the  one  and  sometimes  the  other  is  curative.  All  medicinal 
stimulants  are  useful  by  their  primary  operation  alone,  and,  indeed, 
the  depression  which  ensues  tends  to  impair  the  advantages  of  the  origi- 
nal impression.  Primary  sedatives  seldom  exert  a  secondary  stimulant 
operation ;  indeed,  cold  is  the  only  one  that  has  this  effect,  and  only 
when  it  is  applied  in  a  certain  degree.  The  terms  in  question  are, 
however,  frequently  used  to  indicate  a  difference  in  the  kind  as  well 
as  in  the  degree  of  action.  Vegetable  tonics,  for  example,  act  as  stim- 
ulants to  the  stomach,  and  this  is  their  primary  action;  but  as  a  con- 
sequence of  it,  the  function  of  digestion  is  more  thoroughly  performed, 
and  the  nutrition  of  the  body  is  improved.  The  latter  constitutes  the 
secondary  operation.  Purgatives  and  emetics  irritate  the  bowels  and 
occasion  diarrhoea  or  vomiting ;  this  is  their  primary  operation,  but 
they  may  at  the  same  time  relieve  congestion  of  the  brain  or  lungs, 


OF    THE    CURATIVE    ACTION    OF    MEDICINES.  69 

and  thus  exert  a  secondary  and  curative  influence.  In  these  cases  the 
secondary  operation  is  also  called  indirect,  as  opposed  to  the  direct, 
which  might  here  be  substituted  for  the  former,  by  means  of  cups, 
leeches,  or  blisters,  applied  to  the  head  or  chest.  The  sympathetic 
relations  established  between  two  organs  which  are  not  anatomically 
connected,  except  through  the  nervous  and  vascular  systems,  enable  us, 
in  many  cases,  to  make  use  of  an  indirect  medication.  Thus,  suction 
of  the  mamma  will  sometimes  induce  a  premature  action  of  the  gravid 
uterus ;  in  metastasis  of  the  mumps  from  the  parotid  gland  to  the 
testis,  warm  or  stimulant  applications  will  often  recall  the  affection  to 
its  original  seat.  Similar  illustrations  abound  in  the  history  of  gout 
and  rheumatism. 

The  specific  operation  of  medicines  requires  more  particular  exami- 
nation. By  a  specific  medicine,  says  Boyle,  "  I  do  not  understand  one 
that  will  cure  a  disease  infallibly  and  imiversally ;  for,  I  confess,  I 
never  yet  met  with  any  such  remedy.  Nor  do  I,  by  a  specific  medi- 
cine, mean  one  that,  like  a  charm,  works  only  by  some  latent  and  un- 
accountable property,  without  the  assistance  of  a  known  quality.  But 
by  specific,  I  here  denote  a  medicine  that  most  commonly,  and  better* 
than  ordinary  means,  gives  considerable  relief  to  the  patient  by  acting 
principally  upon  the  account  of  some  peculiar  virtue ;  so  that  if  it  have 
any  benign  manifest  quality,  yet  the  service  it  does  is  greater  than 
can  reasonably  be  ascribed  to  such  a  degree  of  the  manifest  quality  it 
possesses.'"  Modern  investigations  have  not  discovered  that  sort  of 
specific  which  Boyle  never  met  with,  but  there  are  several  which  do 
exert  a  curative  virtue  "  without  the  assistance  of  a  known  quality" 
to  explain  their  cures.  These  are  mercury,  cinchona,  iodine,  and  col- 
chicum,  which  in  syphilis,  ague,  goitre,  and  gout  respectively,  are  ca- 
pable of  curing  without  the  intervention  of  any  evident  modification 
either  of  function  or  of  structure.  But  as  these  effects  are  not  abso- 
lute, as  there  are  many  cases  of  every  disease  mentioned  which  are  re- 
bellious to  the  corresponding  remedy,  we  are  forced  to  suspect  that 
even  these  medicines  are  not  specifics  in  the  sense  of  Boyle's  second 
definition.  At  the  same  time,  as  we  are  wholly  and  absolutely  ignorant 
of  their  mode  of  cure,  and  almost  or  quite  as  ignorant  of  the  nature  of 
the  diseases  to  which  they  are  antidotes,  it  is  not  impossible  that 
in  the  progress  of  discovery  the  now  unknown  elements  may  be 
disclosed,  and  that-  we  shall  find  these  medicines  illustrating  some  of 
the  laws  under  which  remedies  in  general  operate.  The  third  defini- 
tion of  Boyle  is  one  which  cannot  be  accepted  unless  it  be  in  a  popu- 
lar rather  than  a  scientific  sense.  To  say  that  opium  is  a  specific  for 
bilious  colic,  or  cholera  morbus,  or  that  alcohol  is  a  specific  for  deli- 
rium tremens,  merely  signifies  that,  generally,  these  medicines  are 
curative  of  the  diseases  named,  but  by  no  means  so  constantly  as  in 
the  case  of  the  true  specifics,  and  also  that  they  cure  by  virtue  of  pro- 
perties which  they  manifest  under  all  the  circumstances  in  which  they 
are  employed.  They  fall  under  a  general  therapeutic  law ;  whereas 
the  curative  operation  of  every  one  of  the  four  specifics  mentioned  has 

1  Works,  by  Shaw,  Hi.  546. 
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no  evident  relation  to  the  effects  which  it  produces  upon  healthy  struc- 
ture or  function. 

The  investigations  which  of  late  years  have  taken  place  concerning 
the  operation  of  medicines  have  led  to  an  explanation  of  the  ancient 
doctrine  that  certain  of  them  especially  affect  particular  organs.  This 
peculiarity  has  been  called  their  elective  action.  Some  medicines  tend 
to  escape  from  the  body  through  certain  organs  rather  than  through 
others,  and  in  doing  so,  to  exert  a  stimulant  influence  upon  them,  or, 
in  addition,  as  in  the  case  of  certain  glands,  to  modify  their  secretion. 
So  the  alkalies,  and  ammonia  in  particular,  act  upon  the  mucous 
membranes,  and,  in  the  case  of  the  bronchia,  dissolve  or  dilute  the 
tenacious  mucus  which  clogs  them,  and  facilitate  expectoration.  Tur- 
pentine is  excreted  by  the  liver,  and,  being  a  solvent  of  the  bile,  tends 
to  render  its  discharge  more  free.  It  is  even  supposed  capable  of 
dissolving  biliary  concretions.  Digitalis  and  squill  augment  the  urin- 
ary secretion  by  the  addition  of  a  large  proportion  of  water.  Mercury 
occasions  an  excessive  flow  of  saliva.  Or,  to  take  examples  from 
among  the  non-secreting  organs,  opium  and  alcohol  affect  the  brain ; 
*iodine  occasions  atrophy  of  certain  parts,  viz.,  the  mamma,  the  testis, 
the  thyroid  body,  &c. ;  and  ergot  of  rye  acts  upon  the  uterus. 

In  death  from  arsenic,  more  of  that  mineral  has  been  found  in  the 
pancreas  than  in  the  kidney,  and  more  in  the  lungs  than  in  the  liver. 
In  poisoning  by  antimony,  Dr.  Nevins  has  found  it  in  the  liver  before 
it  could  be  recognized  in  the  kidneys,  and  in  these  before  it  could  be 
detected  in  the  bones ;  and  after  the  use  of  the  drug  had  been  long 
suspended,  he  traced  it  in  the  bones,  and  not  in  the  kidneys ;  and  in 
these  but  not  in  the  liver.' 

M.  Coze,  of  Strasburg,  has  drawn  the  following  conclusions  from 
his  experiments:  1st.  That  volatile  substances  introduced  into  the 
system,  have  a  tendency  to  be  eliminated  by  those  organs  which  in  a 
physiological  state  secrete  gases  or  vapors,  the  lungs  and  skin,  for 
example.  2.  That  substances  which  contain  principles  the  same  as 
those  which  naturally  form  part  of  a  secretion,  are  eliminated  by  the 
organs  which  furnish  this  secretion.  3.  That  substances  which  enter 
into  the  composition  of  an  organ,  when  given  as  medicines  are  carried 
to  that  organ.  4.  That  among  the  substances  which  do  not  naturally 
enter  into  the  composition  of  the  solids  or  fluids  of  the  animal  system, 
there  are  some  whose  actions  obey  what  may  be  called  their  general 
chemical  character ;  thus  acid  substances  are  eliminated  by  acid  se- 
cretions.2 / 

The  following  is  a  detailed  statement  of  the  several  organs  and  the 
medicines  which  manifest  an  elective  affinity  for  them.3 

The  activity  and  nutrition  of  the  brain  are  stimulated  by  all  essential 
oils  and  the  plants  containing  them,  as  valerian,  the  gum  resins,  many 
aromatics,  also  ammonia  and  musk.  Alcohol  and  camphor,  which  in 
small  doses  have  this  effect,  impair  the  energy  of  the  brain  when 

1  Liverpool  Med.-Chir.  Journ.,  i.  223. 

2  Am.  Journ.  of  Med.  Sci.,  April,  1843,  p.  438. 
8  Alukks,  Allgemeine  Arzneim.,  p.  149. 
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largely  administered,  and  so  do  opium,  prussic  acid,  nicotia,   and 
conia. 

On  the  nerves  of  the  eyes  opium  and  pulsatilla  act  as  stimulants, 
belladonna  and  hyoscyamus  as  debilitants.  The  latter  narcotics  and 
stramonium  paralyze  the  iris.  Lachrymation  is  occasioned  by  onion, 
garlic,  squill,  and  mustard. 

"_  The  sp>inal  marrow  is  excited  by  strychnia  and  all  substances  which 
yield  it ;  quinia,  tannin,  and  their  salts,  with  theine  and  caffeine,  act 
upon  this  organ  also,  the  two  former  by  diminishing  and  depressing 
its  activity. 

The  pharynx  and  oesophagus  are  made  to  contract  spasmodically  by 
belladonna. 

The  stomach  is  incited  to  vomiting  by  antimonial  preparations,  sul- 
phate of  zinc,  ipecacuanha,  &c.  That  tartar  emetic  at  least  has  a  spe- 
cific action  on  the  stomach  is  proved  by  its  operating  as  an  emetic, 
however  introduced  into  the  alimentary  canal,  and  even  when  injected 
into  the  veins. 

Purgatives  have  not  perhaps  so  specific  an  action  upon  the  intestine 
as  emetics  upon  the  stomach,  but,  as  we  have  seen,  aloes  and  gamboge, 
when  applied  endermically,  purge.  In  general,  however,  their  operation 
seems  to  depend  upon  their  being  irritants.  But  some  are  supposed 
to  act  upon  particular  portions  of  the  intestinal  canal.  Mercurials 
affect  the  upper  portion  of  the  bowel,  and  aloes  and  colocynth  the  large 
intestine  more  particularly. 

Of  medicines  that  act  upon  the  liver,  mercury  is  the  chief.  Mr. 
Headland  observes  that  even  if  we  had  no  direct  proof  of  this  action, 
we  might  almost  have  affirmed  that  mercury  increases  the  secretion  of 
bile,  from  the  obvious  manner  in  which  bilious  symptoms  yield  to  its 
operation.  But  in  experiments  upon  animals,  as  it  is  elsewhere  stated, 
the  secretion  of  bile  is  augmented  by  the  administration  of  mercury, 
and  this  substance  has  afterwards  been  found  in  the  hepatic  duct.  Oil 
of  turpentine  renders  the  bile  thinner  and  more  abundant;  coffee,  on 
the  contrary,  makes  it  thicker  and  darker ;  alcohol  increases  its  fatty 
constituents  and  those  of  the  liver.  Sulphates  and  tartrates  are  said 
to  be  cholagogues,  and  so  is  aloes ;  but  although  the  experiments  of 
Jorg  appear  to  favor  this  view  of  the  action  of  aloetic  purgatives,  it  is 
not  generally  adopted  ;  the  coloring  matter  of  the  drug,  it  is  thought, 
has  been  mistaken  for  that  of  the  bile. 

Iron,  cinchona,  and  mercury  are  said  to  act  upon  the  spleen,  but 
their  action  is  only  indirect.  The  spleen  is  essential  to  a  proper  ela- 
boration of  the  blood,  and  hence,  after  protracted  malarious  disease, 
anagmia  coexists  with  enlargement  of  the  spleen.  The  two  first  named 
remedies  promote  the  contraction  of  this  organ  by  improving  the  con- 
stitution of  the  blood,  either  directly  or  through  the  increased  activity 
of  the  digestive  function.  When  the  increased  size  of  the  spleen  re- 
sults from  inflammation,  mercury  may  remove  the  fibrinous  deposit 
and  promote  the  reduction  of  the  organ.  Iodine  has  the  same  effect. 
But  in  neither  case  can  this  operation  be  regarded  as  specific. 

Iodine,  bromine,  and  carbonate  of  potassa  are  said  to  have  a  special 
influence  upon  the  thyroid  gland.     When  goitre  is  a  simple  glandular 
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hypertrophy,  and  is  unaccompanied  by  calcareous,  scirrhous,  or  medul- 
lary transformation,  or  even  an  aneurismal  condition,  these  remedies, 
but  the  first  two  especially,  appear  to  have  a  specific  power  to  cure. 

The  salivary  glands  are  particularly  influenced  by  the  acrid  nar- 
cotics, tobacco,  belladonna,  and  conium,  and  by  mercury  and  iodine. 
All  of  these,  except  the  last,  appear  to  act  as  irritants  of  the  glands ; 
but  the  salivation  produced  by  iodine  ceases  when  the  medicine  is 
suspended. 

The  mammarg  gland  in  the  female  is  acted  upon  by  bromine,  iodine, 
carbonate  of  potassa,  and  mercury.  Under  their  use  the  fat  attached 
to  the  gland  is  removed,  as  well  as  the  glandular  substance  itself,  and 
consequently  during  lactation  they  diminish  the  secretion  of  milk. 
This  latter  is  increased  by  fennel,  anis,  castor  oil  and  chervil  (Anthris- 
cus  cerefolium),  and  diminished  by  belladonna,  conium,  iodine,  sage 
and  hyssop.     Its  qualities  are  altered  by  wormwood. 

Conium  and  mercury  are  said  to  affect  the  pancreatic  secretion. 

Many  substances  increase  the  secretion  of  the  kidneys,  e.  g.,  digitalis, 
colchicum,  squill,  the  combinations  of  potassa  with  vegetable  acids 
and  with  nitric  acid.  Aconite  and  colchicum  increase  the  discharge 
of  urates;  copaiva,  cubebs,  and  black  pepper  augment  its  animal  con- 
stituents ;  and  the  secretion  is  augmented  and  variously  modified  by 
turpentine,  copaiva,  cubebs,  juniper,  senega,  uva  ursi,  cantharides, 
cochineal,  the  salts  of  potassa  above  mentioned  and  other  salts. 

On  the  urinary  bladder  itself  lime  acts  by  diminishing  its  secretion, 
while  the  alkalies,  and  carbonate  of  potassa  especially,  increase  it,  as 
do  .also  assafetida,  galbanum,  petroleum,  naphtha,  and  the  empyreu- 
matic  oils.  The  ice  plant  (Mesembryanthemum  cryslallinum)  is  said  to 
impair  the  nutrition  of  the  walls  of  the  organ;  and  camphor  and  oily 
substances  to  diminish  its  contractility  and  excitability. 

Iodide  of  potassium  is  reputed  to  produce  atrophy  of  the  ovaries, 
while  iron  and  vanilla  augment  their  activity.  Savin  may  excite 
ovaritis. 

Cinnamon  and  borax,  as  well  as  ergot,  are  held  to  be  excitants  of 
the  gravid  uterus;  and  borax,  savin,  myrrh,  aloes,  and  iron  tend  to 
increase  its  congestion.  Birdlime  (  Viscum  album),  when  given  con- 
tinuously, is  said  to  be  a  more  active  uterine  stimulant  than  ergot, 
and,  like  it,  to  diminish  uterine  leucbrrhcea  and  menorrhagia.  It  is 
stated  to  be  the  most  certain  of  all  remedies  for  these  accidents  of  the 
menopause. 

As  special  excitants  of  the  testes,  vanilla  and  spiced  wines  may  be 
mentioned  ;  but  lupulin,  camphor,  and  nitre  reduce  the  action  of  these 
glands,  and  conium,  iodine,  and  mercury  induce  their  atrophy. 

The  secretion  of  the  bronchia,  and  the  shedding  and  reproduction  of 
their  epithelium,  are  promoted  by  ammonia  and  its  preparations,  espe- 
cially the  muriate ;  by  tartar  emetic  and  other  preparations  of  anti- 
mony ;  by  substances  furnishing  a  sweet  extractive,  such  as  liquorice; 
also  by  anis,  fennel,  copaiva,  cubebs,  and  the  essential  and  empyreu- 
matic  oils.  The  following  are  said  first  to  increase,  but  by  continued 
use  to  diminish,  the  bronchial  secretion;  benzoic  and  succinic  acids 
fennel,  seneka,  birdlime,  horehound,  and  veronica  (Speedwell). 
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The  urinary  passages  are  specially  stimulated  by  cantharides,  which 
may  provoke  erections  and  strangury.  Pepper  acts  also  upon  these 
parts  as  a  stimulant,  and  the  same  is  true  of  copaiva,  cubebs,  Peruvian 
balsam,  turpentine,  &c.  Camphor  allays  excitement  of  the  urinary 
organs. 

Sedatives  of  the  heart  and  bloodvessels  include  digitalis,  white  and 
green  hellebore,  aconite,  colchicum,  and  squill ;  the  principal  stimu- 
lants of  the  same  organs  are  alcohol,  wine,  iron,  and  assafetida. 

Albers  enumerates  as  special  stimulants  of  the  skin,  elder  flowers, 
linden  blossoms,  and  solution  of  acetate  of  ammonia ;  as  stimulating, 
while  they  excite  it  to  healthy  action,  sulphur,  antimony,  dulcamara, 
guaiacum,  benzoin,  and  empyreumatic  oils ;  as  diminishing  the  tend- 
ency to  form  fat,  guaiacum,  benzoin,  and  cantharides ;  as  augmenting 
the  deposit  of  fat,  all  oily  and  saponaceous  substances ;  and  as  dimi- 
nishing the  sensibility  of  the  skin,  opium  and  conia,  to  which  may  be 
added  ether,  chloroform,  aconite,  &c. 

The  muscles  have  their  excitability  increased  by  strychnia,  tea,  and 
coffee ;  the  opposite  effect  is  produced  by  conia  and  nicotianin. 

In  diseases  of  the  bones  attended  with  a  deficiency  of  animal  sub- 
stance in  them,  as  in  rachitis,  oil  and  fat  become  specific  remedies ; 
mollities  ossium,  on  the  other  hand,  is  successfully  treated  with  calca- 
reous preparations.  Albers  states  that  phosphoric  acid,  which  in  old 
and  in  recent  publications  is  alleged  to  have  a  specific  operation  upon 
scrofulous  and  rachitic  affections  of  the  bones,  he  has  foun€,  by  re- 
peated trials,  to  be  wholly  destitute  of  such  a  virtue. 

Mercury  and  iodine  have  a  peculiar  influence  upon  diseases  of  the 
absorbent  system,  the  former,  however,  chiefly  in  acute  inflammatory 
disorders,  and  the  latter  in  chronic  affections,  and  both  especially  when 
a  considerable  deposit  of  organized  or  organizable  effusion  exists. 

Affections  of  the  fibrous  tissue,  as  rheumatism  and  gout,  appear  to 
be  peculiarly  under  the  influence  of  aconite,  guaiacum,  cantharides, 
and  iodide  of  potassium. 

As  the  blood  forms  the  channel  through  which  many  diseases  are  dif- 
fused, and  as  indeed  they  often  directly  depend  upon  its  composition,  it 
would  be  desirable  to  know  what  medicines  modify  its  condition,  and 
in  what  manner  they  do  so.  Of  substances  which  are  ranked  as  me- 
dicines, iron  is  the  only  one  which  directly  augments  the  solid  con- 
stituents of  this  fluid,  all  others,  including  saccharine  and  oleaginous 
medicines,  are  first  either  metamorphosed  and  vitalized  by  digestion, 
or  else  operate  chiefly  by  promoting  this  process  or  that  of  nutrition. 
The  influence  of  purely  medicinal  substances  upon  the  composition  of 
the  blood  is  thus  stated  by  Albers.  Cinchona  and  the  balsamic  resins 
increase  the  red  globules;  cinchona  and  the  bitter  vegetable  tonics  and 
astringents  augment  the  fibrin;  oleaginous  substances  increase  the  fat; 
and  salines,  being  absorbed  into  the  blood,  impede  the  absorption  of 
oxygen,  and  hence,  as  Schultz  maintains,  prevent  combustion  of  the 
tissues,  and  consequently  operate  as  antiphlogistics.  According  to  the 
first  named  authority,  the  blood-globules  are  diminished  by  bloodlet- 
ting, water,  iodine,  and  the  acids ;  the  fibrin  by  mercury,  iodine,  and 
the  alkalies;  and  the  fat  by  carbonate  of  potassa,  iodide  of  potassium, 
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and  mercury.  Of  these  statements  it  is  probable  that  some  are  pre- 
mature, if  not  unfounded.  It  is  to  be  hoped,  however,  that  future 
investigations  will  throw  light  upon  this  obscure  department  of  ex- 
perimental physiology,  which  must  hereafter  furnish  the  securest  basis 
for  a  science  of  therapeutics,  if  such  a  science  is  possible.. 

INFLUENCE   MODIFYING  THE   EFFECTS   OF   MEDICINES. 

In  estimating  the  effects  of  a  medicine,  it  is  evident  that  much  will 
depend  upon  its  condition,  and  much,  also,  on  that  of  the  patient.  In 
fact,  it  seems  as  if  the  fluctuating  values  of  these  two  elements  must 
necessarily  and  forever  prevent  the  problems  of  therapeutics  from  being 
solved  categorically.  But  this  very  circumstance  renders  it  peculiarly 
important  that  we  should  learn  as  accurately  as  possible  the  value  of 
all  those  influences  which  modify  the  result  produced  by  the  reactions 
of  medicines  within  the  economy,  and  thus  diminish  the  chances  of 
error  in  the  treatment  of  disease.  Such  knowledge  would  always  be 
difficult  of  attainment,  even  were  medicines  administered  in  their  sim- 
plest forms  and  singly ;  but  it  oftener  happens  that  combinations  are 
prescribed,  into  which  not  only  two,  but  many,  ingredients  enter.  These 
are  often  altered  by  mutual  chemical  reactions,  so  as  to  produce  new 
compounds  possessing  different  qualities  from  either  of  the  original 
constituents;  or,  when  this  is  not  the  case,  the  resulting  effect  is 
determined  by  the  sum  of  the  several  substances  employed,  and  is 
consequently  complex,  and  can  seldom  with  certainty  be  anticipated. 
It  may  be  useful  to  describe  more  particularly  these  sources  of  error, 
which,  being  known,  form  so  many  motives  to  circumspection  in 
practice. 

Diversities  in  Medicines  themselves. — Medicines  derived  from  the  vege- 
table kingdom  vary  in  quality  with  the  soil  in  which  they  grow,  the 
climate  of  the  locality  where,  and  the  season  in  which  they  are  gathered, 
and  also  the  care  employed  in  their  preparation.  The  hemp  of  north- 
ern Europe  and  of  the  United  States  possesses  no  remarkable  medi- 
cinal qualities,  while  that  of  Asia  {Cannabis  Indica)  exudes  a  juice 
which  powerfully  affects  the  brain.  All  extracts  made  from  the  roots 
and  herb  of  plants  are  comparatively  worthless  if  obtained  when  the 
juices  are  diluted  and  feeble  in  the  spring.  The  manner  in  which 
plants  are  dried,  the  degree  of  heat  employed  in  obtaining  their  ex- 
tracts, or  in  distilling  or  otherwise  preparing  chemical  compounds,  may 
make  all  the  difference  between  an  inert  and  an  active  medicine.  As 
nearly  all  medicines  undergo  change  by  exposure  to  the  air,  their  de- 
gree of  efficacy  depends  greatly  upon  this  circumstance.  Many  lose 
their  active  properties,  including  all  whose  virtues  depend  upon  essen- 
tial oils,  or  proximate  principles  which  undergo  decomposition  by  ex- 
posure to  air  or  light;  others,  and  particularly  tinctures  of  non- volatile 
substances,  by  the  evaporation  of  their  menstruum  become  stronger 
on  exposure  to  the  air ;  and  hence  narcotic  tinctures,  and  particularly 
laudanum,  have  frequently  proved  poisonous  when  administered  in 
the  prescribed  doses. 
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It  has  long  been  conjectured,  and  more  recently  affirmed  with,  some 
show  of  probability,  that  medicines  composed  of  different  elements 
similarly  combined  in  the  same  or  in  proportionate  quantities,  possess 
analogous  properties.  Thus  iron  and  manganese,  and  also  zinc  and 
copper,  which  have  respectively  nearly  the  same  atomic  weights,  present 
very  striking  analogies  i  n  their  organic  and  therapeutical  relations.  Chlo- 
rine, bromine,  and  iodine,  whose  chemical  properties  are  so  strikingly 
alike,  and  whose  atomic  weights  are  in  very  simple  relations  to  one 
another,  are  also  singularly  like  one  another* in  their  curative  powers. 
Analogous  relations  exist  between  lithium,  sodium,  and  potassium, 
and  also  between  magnesium,  calcium,  strontium,  and  barium.  The 
action  of  chlorine  and  its  associates  is  powerful  in  proportion  to  their 
several  atomic  weights,  and  the  same  remark  is  true  of  the  alkalies 
and  the  alkaline  earths.1  These  analogies,  the  discovery  of  which 
results  from  simple  observation  and  experiment,  are  extremely  inter- 
esting, and  evidently  point  to  a  law  according  to  which  the  atomic 
composition  of  bodies  governs  their  physical  constitution  and  their 
reactions  with  the  animal  economy.  They  therefore  add  to  the 
grounds  upon  which  substances  not  before  used  as  medicines  may 
legitimately,  that  is,  in  accordance  with  sound  observation,  be  brought 
to  the  test  of  experience. 

The  form  of  a  medicine  influences  its  operation.  Pulverizing  a 
solid  substance  renders  it  more  active  by  facilitating  its  solution  in 
the  gastro-intestinal  secretions,  and  consequently  rendering  its  ab- 
sorption speedier.  At  the  same  time  its  action  upon  the  gastro-intes- 
tinal mucous  membrane  is  diminished.  A  small  lump  of  camphor 
taken  into  the  stomach  may  occasion  violent  local  symptoms,  but  the 
same  quantity  dissolved  in  oil  will  not  derange  the  stomach,  but  will 
more  surely  and  speedily  than  by  the  other  method,  produce  cerebral 
disturbance.  All  substances  administered  in  powder  are  active  in 
proportion  to  the  fineness  of  their  division.  Hence  solutions,  which  are 
only  minuter  divisions  of  substances  than  powders,  act  more  rapidly 
and  energetically  upon  the  system  at  large  than  the  latter,  while  their 
local  action  is  less  intense.  On  these  accounts  natural  mineral  waters 
are  much  more  active  than  artificial  solutions  containing  the  same  in- 
gredients. 

The  action  of  a  medicine  is  greatly  modified  by  its  dose.  Although 
such  a  statement  needs  no  illustration,  it  may  not,  at  first  sight,  be  so 
apparent  that  the  varied  effects  of  the  same  medicine  constitute  one 
of  the  most  precious  resources  in  the  treatment  of  disease.  Tartar 
emetic  in  the  dose  of  one  grain,  properly  diluted,  occasions  copious 
vomiting,  but  in  the  dose  of  one-twentieth  of  a  grain  and  repeated  at 
intervals  of  an  hour,  it  may,  without  exciting  nausea,  reduce  the  pulse 
in  fever,  and  promote  diaphoresis.  Ipecacuanha,  which  in  one  dose 
vomits,  in  another  promotes  expectoration.  Small  doses  of  opium 
excite  the  brain,  large  ones  stupefy  it.  In  fact,  the  dose  and  time  of  its 
repetition  affect  the  operation  of  a  medicine,  as  much  as  its  inherent 
qualities.      The    term  dose,  then,  is  a  relative  one ;    it  designates  a 

»  Seitz,  Deutsche  Klinik,  Nov.  1861. 
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quantity  which  must  vary  with  the  peculiarities  of  the  patient,  and 
the  nature  and  stage  of  his  disease.  Yet  there  is  recognized  for  every 
medicine  what  may  be  called  its  officinal  dose,  and  which  is  the  quantity 
required  to  produce  the  effect  for  which  the  medicine  is  most  dis- 
tinguished. Thus,  when  it  is  said  that  the  dose  of  opium  is  one  grain, 
and  of  ipecacuanha  twenty  grains,  it  is  understood  that  the  former 
quantity  will  occasion  sleep,  and  the  latter  vomiting,  in  adults  present- 
ing an  average  degree  of  susceptibility  to  the  influence  of  these  medi- 
cines. 

When  medicines  are  prescribed  for  the  purpose  of  exerting  a  sus- 
tained action  upon  the  system,  they  are  given  in  divided  doses  and  at 
comparatively  short  intervals  of  time.  Often  the  effect  is  totally  dif- 
ferent from  that  which  the  whole  quantity  administered  at  a  single 
dose  would  have  produced.  Thus,  ten  grains  of  calomel  taken  at 
once  will  purge,  but  divided  into  twenty  doses  and  given  at  intervals 
of  three  hours,  they  will  probably  salivate.  Many  saline  solutions 
taken  in  the  former  manner  will  act  as  cathartics,  but  in  the  latter 
become  diuretic.  In  fact  most  of  the  active  substances  (mercury, 
iodine,  arsenic,  &c),  which,  when  given  in  divided  and  even  minute 
doses,  exert  a  decidedly  curative  action  in  many  chronic  and  even 
some  acute  affections,  become  poisons  if  administered  at  once  in  large 
doses. 

The  doses  of  medicines  vary  with  the  part  of  the  body  to  which  they 
are  applied.  Although  it  is  not  easy  to  lay  down  a  rule  on  this  sub- 
ject which  shall  be  of  general  application,  the  following  proposed  by 
(Esterlen,  may  be  usually  followed.  If  the  dose  of  a  medicine  by  the 
stomach,  say  five  grains,  be  taken  as  unity,  the  quantities  required  for 
other  parts  will  be — 

For  the  sound  skin,  3  to  6  times,  or  from  15  to  30  grains. 

"    ulcers  and  suppurating  sores,  2  "  4    "  "     10  "  20       " 

"    endermic  application,  1  "  3     "  "5  "  15       " 

"    the  colon  (by  enema),  2  "  4     "  "     10  "  20       " 

"    the  eye,  \  "  1     "  "      2  "    5      " 

Medicines  are  said  to  display  a  cumulative  action  when,  after  having 
been  taken  for  some  time  in  small  and  repeated  doses,  they  appear 
suddenly  to  act  as  if  a  large  dose  had  been  at  once  exhibited.  Such 
an  effect  is  inexplicable,  except  upon  one  of  two  suppositions,  either 
that  the  medicine  has  been  prevented  from  acting  by  its  own  peculiar 
condition  within  the  body,  or  that  some  sudden  change  in  the  sus- 
ceptibility of  the  system  has  caused  the  latter  to  respond  with  undue 
facility.  Of  the  second  case  numerous  illustrations  will  occur  to  every 
one.  An  amount  of  alcohol  that  produces  no  intoxicating  effects  so 
long  as  a  person  is  in  a  jovial  and  hilarious  mood,  will  cause  him  to 
stagger  if  some  unexpected  and  unpleasant  occurrence  depresses  his 
nervous  system.  A  stomach  of  sound  digestive  powers  may  reject 
the  most  wholesome  food  under  the  influence  of  a  sense  of  disgust  or 
an  impression  of  anger  or  terror.  But  these  are  not  the  cases  referred 
to,  and  there  remains,  therefore,  only  the  alternative  supposition  that 
the  condition  of  the  medicine  itself  controls  the  peculiar  mode  of 
action  to  which  reference  is  made.     But,  evidently,  this  condition 


INFLUENCES    MODIFYING    THE    EFFECTS    OF    MEDICINES       77 

must  be  one  that  prevents  the  local  or  general  action  of  the  medicine, 
or  both  at  once ;  some  physical  obstacles,  such  as  its  being  coated 
with  mucus,  or  its  insolubility  in  the  gastric  juices.  The  latter,  as 
Dr.  Fleming  has  suggested,1  is  probably  the  case  when  a  sudden  erup- 
tion of  alarming  symptoms  follows  the  repeated  administration  of 
strychnia,  for  it  is  only  observed  when  the  medicine  is  given  in  pill. 
More  appropriate  illustrations  of  cumulative  action  are  furnished  by 
digitalis  and  aconite.  But  even  here  the  operation  is  more  apparent 
than  real.  The  last  one  of  numerous  successive  doses  appears  to 
occasion  poisonous  effects,  merely  because  the  action  of  the  last  dose 
administered  is  superadded  to  that  of  the  previous  doses.  If  their 
operation  is  carefully  watched,  it  will  be  found  to  have  been  gradually 
developed,  and  that  the  last  poisonous  dose  has,  in  reality,  been  acting 
upon  a  system  already  reduced  in  its  power  by  each  successive  dose. 
Hence  it  is  of  great  practical  importance  to  watch  diligently  for  the 
appropriate  effects  of  a  medicine,  and  so  to  proportion  and  time  the 
doses  as  to  prevent  the  occurrence  of  sudden  and  dangerous  conse- 
quences. 

Diversities  "presented  by  Patients. — Influence  of  Race,  Climate,  Season, 
Time  of  Day,  &c. — It  is  difficult,  in  reference  to  the  present  subject,  to 
separate  the  influences  of  race  and  climate,  for  it  is  generally  found 
that  the  foreigner  who  is  acclimated  and  has  also  adopted  the  mode  of 
life  peculiar  to  the  natives  of  his  new  residence,  acquires  a  similar 
susceptibility  to  the  action  of  medicines.  In  this  respect  several 
features  distinguish  the  inhabitants  of  hot  from  the  natives  of  cold 
climates.  In  the  former  all  diaphoretic  agents  produce  a  speedier 
and  fuller  effect  than  in  the  latter,  while  in  these  the  action  of  diuretic 
medicines  is  stronger.  In  warm  climates  there  is  a  remarkable  sen- 
sitiveness to  the  operation  of  purgatives,  and  the  stools  are  apt  to  be 
very  bilious.  The  use  of  mercury  to  produce  constitutional  effects  is 
also  dangerous,  not  only  on  account  of  its  destructive  effects  upon  the 
gums,  &c,  but  also  because  it  is  apt  to  induce  a  state  of  nervous 
erethism  and  permanent  debility.  The  violent  effects  of  narcotics 
witnessed  among  Oriental  nations  are  unknown  among  the  inhabitants 
of  the  temperate  regions  of  the  West.  Even  between  the  north  and 
south  of  Europe  a  similar  difference  has  been  observed ;  and  Dr.  Har- 
rison affirms  that  in  Naples  patients  were  made  amaurotic  by  the 
same  doses  of  extract  of  hyoscyamus  they  were  accustomed  to  take 
in  England.  In  this  case  something  was  probably  due  to  the  greater 
strength  of  the  Italian  extract.  Albers  states  that  the  inhabitants  of 
elevated  tracts  of  country  tolerate  smaller  doses  of  medicine  than 
those  of  the  seaboard,  and  that  Hollanders  require  twice  as  large  doses 
as  the  inhabitants  of  Bonn.  He  also  mentions  that  Englishmen  resid- 
ing in  the  latter  place  are  obliged  to  employ  smaller  doses  of  medicine 
than  they  were  accustomed  to  use  at  home.  The  remarks  just  made 
respecting  climates  are  in  some  degree  applicable  to  differences  of 
seasons,  when  these  are  extreme,  as  in  the  United  States.  Thus, 
during  the  protracted  heat  of  certain  summers  in  this  country,  there  is 

1  Edinb.  Med.  Jonrn.,  viii.  501. 


78  INTRODUCTION. 

a  general  tendency  to  irritability  of  the  bowels,  and  an  increased  sus- 
ceptibility to  the  stimulant  action  of  narcotics.  In  this  connection 
the  epidemic  constitution  is  deserving  of  notice.  With  a  tendency  to 
susceptibility  of  the  bowels,  such  as  prevails  during  epidemics  of 
cholera,  the  smallest  doses  of  purgative  medicine  produce^  hyperca- 
tharsis ;  when  diseases  all  assume  a  bilious  type,  such  remedies  are,  on 
the  contrary,  well  borne ;  and  during  the  prevalence  of  a  typhous 
constitution,  alcoholic  and  other  stimulants  may  be  required  in  dis- 
eases which  usually  call  for  a  vigorous  antiphlogistic  treatment. 

The  time  of  day  when  certain  medicines  are  taken  influences  their 
mode  of  operation.  It  is  well  known  that  the  vital  functions  pass 
through  different  cycles  of  activity  during  successive  portions  of  the 
twenty-four  hours.  The  economy  possesses  a  maximum  power  of  re- 
sistance to  hostile  impressions  when  it  has  been  renovated  by  the 
night's  repose,  but  which  gradually  declines  until  exhaustion  once 
more  induces  sleep.  Hence  all  narcotics  and  all  medicines  intended 
to  produce  indirect  sedative  effeclf,  e.  g.,  by  diaphoresis,  are  most  effi- 
ciently given  in  the  evening  when  the  natural  tendencies  of  the  sys- 
tem conspire  to  promote  their  action.  This  time,  also,  is  to  be  preferred 
for  the  administration  of  cathartics  of  slow  and  gentle  operation,  and, 
in  general,  of  all  medicines  which  are  intended  t<5  be  absorbed  and  to 
remain  in  the  system.  On  the  other  hand,  the  prompt  and  thorough 
operation  of  evacuant  medicines  whose  nature  it  is  to  produce  a  speedy 
reaction  is  most  effectually  secured  by  their  administration  early  in 
the  morning,  when  the  stomach  and  bowels  are  least  replete,  and  the 
vigor  of  their  functional  actions  is  most  perfect.  This  remark  is  pecu- 
liarly applicable  to  saline  cathartics. 

An  attempt  has  been  made  to  determine  the  peculiar  susceptibilities 
of  the  several  temperaments.  It  has  been  said,  in  general,  that  the  nerv- 
ous and  sanguineo-nervous  temperaments  are  affected  by  small  doses 
of  medicines,  and  particularly  by  those  of  the  stimulant  and  narcotic 
classes,  whereas  the  phlegmatic  and  bilious  temperaments  imply  a  re- 
markable insensibility  to  the  operation  of  drugs.  It  is  only  in  marked 
examples  of  the  several  temperaments  that  distinctions  like  those 
alluded  to  become  of  real  value,  and  such  cases  are  comparatively 
rare. 

Age.— It  seems  but  natural  that  medicines  should  operate  differently 
in  the  earlier  periods  of  life,  on  the  one  hand,  when  the  function  of 
nutrition  and  the  nervous  susceptibility  are  in  their  fullest  exercise  ; 
and,  on  the  other,  in  adult  life  when  both  organic  and  animal  functions 
are  stationary,  and  finally  in  old  age  when  both  are  tending  to  decay. 
During  infancy  and  childhood  more  dependence  is  to  be  placed  on  the 
recuperative  powers  of  nature  than  upon  the  operation  of  drugs.  At 
this  age  all  injuries  to  the  organism  are  repaired  with  wonderful  ra- 
pidity, and  even  when  the  functions  are  so  exhausted  that  death  seems 
inevitable,  recovery  often  takes  place  by  the  sole  power  of  the  vital 
force.  Therefore,  it  is  said,  "  childhood  is  the  age  of  resurrections." 
Appropriate  diet,  and  the  exclusion  of  all  disturbing  influences  are 
then  the  essential  remedies  in  acute  affections,  and  change  of  air  and 
food  in  chronic  diseases.     But,  as  in  many  cases,  this  expectant  method 
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will  not  suffice,  and  medicines  must  be  given,  those  should  be  selected 
which  operate  mildly,  and  which,  even  in  an  overdose,  are  not  dan- 
gerous. As  a  general  rule,  depletion  should  be  avoided ;  the  cases 
are  very  rare  in  which  it  is  necessary  until  after  the  seventh  year,  and 
they  are  not  frequent  even  during  adolescence;  for  other  evacu- 
ants,  at  this  period,  impress  the  system  powerfully.  Blisters  should 
always  be  applied  with  care,  in  infancy,  lest  sloughing  be  pro- 
duced. Of  "internal  medicines  the  mineral  acids,  and  the  metallic  salts, 
especially  those  of  mercury  and  arsenic,  are  to  be  avoided.  As  mer- 
cury rarely  salivates  children  under  the  age  of  three  years,  we  are 
deprived,  in  their  cases,  of  a  criterion  by  which  to  graduate  its  dose. 
Antimonials,  even  in  minute  doses,  sometimes  depress  the  system  of 
young  persons  to  a  dangerous  degree,  and  may  even  operate  as  fatal 
poisons.  A  similar  remark  is  applicable  to  narcotics,  particularly 
when  administered  to  children  exhausted  by  sickness.  In  the  Article 
on  Opium  illustrations  of  this  statement  will  be  found. 

In  old  age,  on  the  other  hand,  depletion  must  be  used  with  extreme 
caution,  and,  when  necessary,  the  sinking  which  it  is  apt  to  cause  must 
be  guarded  against  by  gentle  stimulants.  Indeed,  the  latter  should 
be  associated  with  nearly  all  the  methods  of  treatment  used  for  old 
persons,  for  "wine  is  the  milk  of  old  age."  Purgatives  are  generally  , 
required  in  larger  doses  than  for  adults,  and  should,  as  far  as  possible, 
be  selected  from  the  resinous  class,  and  associated  with  bitter  tonics. 
Salines  are,  for  the  most  part,  to  be  avoided.  Blisters  and  rubefacients 
must  be  cautiously  employed  on  account  of  the  impaired  vitality  of 
the  skin,  and,  on  the  same  account,  the  endermic  method  is  not  eligi- 
ble in  old  persons.  Metallic  preparations  are  usually  to  be  avoided 
as  much  as  during  childhood,  and  narcotics  are  apt  to  produce  serious 
congestion  of  the  brain.  This  is  particularly  the  case  with  opium. 
Attempts  have  been  made  to  form  a  scale  of  doses  of  medicines  ap- 
propriate to  the  different  periods  of  life,  and,  although  none  of  them 
can  be  considered  accurate,  they  may  serve  as  guides  until  personal 
experience  renders  them  unnecessary.  The  table  of  Gaubius  is  one 
of  the  simplest,  and  is  as  follows.  The  dose  for  an  adult  being  taken 
as  unity,'  there  may  be  given  to  persons 

Under  1  year  J*  to  T'y  of  the  dose.  At  7  years  £  of  the  dose. 

At  2  years  £  of  the  dose.  "  14    "  £  " 

u  3     u  1  "  "  21     "  §  " 

"  4     "  i  " 


1  HufelaDd  considered  a  fnll  dose  the  quantity  which  may  be  taken  between  the 
ages  of  25  and  50  years,  and  the  following  table  is  presented  as  a  result  of  his  ex- 
perience : — 

*  to    1  month  J  to  2  parts.  3  to    4  years  16  to  18  parts. 

1  "    2months2  "    4     "  4"     5      "      18  "  20      " 


2  "    3 

3  "  4 
5  "  7 
7  "  9 
9  "11 


4  «  5  "  5  "  10  "  .  20  "  25 

5  "  6  "  10  "  20  "  25  "  35 

6  "  7  "  20 "  25  "  35  "  40 

7  »  8  "  25  "  50  "  40 

8  "  9  "  50  "  70  "  40  "  30 


1  "    2  years  10  "13     "  70  "  80      "      30  "  25 

2  "    3      "      13  "  16     " 
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A  simpler  method  than  the  above,  or  than  those  given  in  the  note, 
is  that  of  Dr.  Young,  viz. :  For  children  under  twelve  years  the  doses 
of  most  medicines  must  be  divided  in  the  proportion  of  the  age  to  the 

age  increased  by  12 ;  thus  at  two  years  the  dose  would  be  ^YiTl 

This  formula  is  in  fact  an  approximate  generalization  of  the  table  of 
Gaubius,  but  both  differ  materially  from  the  tables  in  the  foot-note, 
except  for  the  years  between  10  and  15. 

$ex. As,  in  general,  females  are  more  susceptible  to  impressions 

than  males,'  the  action  of  medicines  upon  them  is  apt  to  be  more 
prompt,  active,  and  irregular,  than  in  men;  and,  therefore,  it  is 
generally  advised  that  medicines  should  be  administered  to  them  in 
smaller  doses.  But  this  rule  is  by  no  means  of  universal  applica- 
tion. There  are  masculine  women  and  effeminate  men  in  great  num- 
bers, and  in  constitution  even  more  than  in  character.  But  even 
apart  from  this  circumstance,  women  support  active  treatment,  as 
they  do  surgical  operations,  better  than  men.  They  are  more  easily 
affected  than  men  by  narcotic  and  other  nervine  stimulants,  but  they 
are  not  more  susceptible  than  the  other  sex  to  the  operation  of  pur- 
gatives. During  menstruation,  pregnancy,  and  lactation,  the  female 
constitution  acquires  peculiar  susceptibilities.  At  these  epochs  all 
active  treatment,  which  is  not  imperatively  demanded,  should  be 
avoided,  and  the  use  especially  of  strong  emetics  and  cathartics  and 
all  painful  applications.  Iodine  and  mercury  must  be  cautiously  ad- 
ministered in  pregnancy;  and  during  lactation  all  medicines  not  abso- 
lutely necessary,  which  are  capable  of  impregnating  the  milk.  Of 
these  opiates  are  especially  to  be  guarded  against.  Bitter  vegetable 
substances,  also,  are  apt  to  impart  an  unpleasant  flavor  to  this  secretion, 
and  indispose  the  child  to  nurse.  At  the  menopause  great  circum- 
spection in  the  use  of  medicines  is  required,  on  account  of  the  peculiar 
susceptibilities,  at  this  epoch,  derived  from  the  reproductive  organs, 
and  also  because  it  is  then  that  many  organic  diseases  originate,  which 
may,  by  injudicious  treatment  be  hurried  into  premature  development. 

Habit. — The  same  power  which  the  human  constitution  possesses  of 
adapting  itself  to  every  variety  of  climate  and  mode  of  life,  is  shown 
in  the  operation  of  medicines  upon  it.  When  these  do  not  tend  to 
disorganize  the  tissues,  they  gradually  lose  their  power  of  exciting  re- 
actions in  the  system,  and,  therefore,  must  be  administered  in  gradu- 
ally increasing  doses.  Alcoholic  liquors,  which  occasion  intoxication 
very  speedily  in  those  who  are  unused  to  them,  may,  as  it  is  well  known, 
at  last  be  taken  in  as  large  quantities  as  the  stomach  will  hold  without 
producing  their  former  characteristic  effects.  Opium  eaters  learn  to 
use  enormous  quantities  of  this  drug  without  experiencing  narcotism. 

Albers  gives  the  following  table  formed  from  careful  observation  : — 

Age.  Dose.  Age.  Dose. 

l_60days T'5  15— 20  years \ 

2—12  months  .     .     .     .      i  25—60      " 1 

1—  5  years       .     .     .     .     I  60—70      " J 

5—10    " f  70—90      "  .....  | 

10—15     " * 


INFLUENCES    MODIFYING   THE    EFFECTS    OF    MEDICINES.      81 

Trousseau  mentions  the  case  of  a  woman  who  was  in  the  habit  of  con- 
suming nearly  an  ounce  of  opium  every  day.  Purgative  medicines 
also  gradually  lose  their  power  of  stimulating  the  intestine,  a  circum- 
stance which  renders  the  treatment  of  habitual  constipation  by  them 
extremely  unsatisfactory.  It  is  difficult  to  account  for  this  pecu- 
liarity ;  we  only  know  that  it  is  a  property  of  animal  organization.  It 
may,  to  some  extent,  be  due  to  the  saturation  of  the  tissues  at  the 
point  of  application,  with  a  medicinal  substance,  but  is,  more  proba- 
bly, attributable  to  the  nervous  system.  We  know  that  a  peculi- 
arity of  the  sentient  part,  if  not  of  the  whole,  of  this  system,  is  to  pass 
through  periods  of  alternate  action  and  repose,  and  that  the  latter 
state  is  always  proportioned  to  the  former,  in  duration  and  degree.  If 
the  action  be  violent  or  prolonged,  the  reaction  or  exhaustion  will  be 
extreme  and  protracted.  We  know,  further,  that  repose  restores  a 
function  to  its  original  vigor  ;  as  sleep  refreshes  the  exhausted  body, 
so  does  the  suspension  of  a  particular  stimulation  allow  a  part  to  regain 
its  original  susceptibility.  In  recovery  from  the  fatigue  produced  by 
muscular  and  mental  exertion,  it  is  evident  that  the  recuperation,  if 
not  literally  vital,  is  at  least  restricted  to  the  organ  of  animal  life,  the 
nervous  system.  Hence,  whatever  merely  physical  causes  may  tend 
to  lessen  the  susceptibility  to  medicines  which  are  repeatedly  given, 
we  must  not  leave  out  of  sight  the  important  law  of  the  nervous  sys- 
tem which  has  been  referred  to.  An  apparent  exception  to  the  law 
that  medicines  must  be  given  in  increasing  doses  to  maintain  an  uni- 
form effect,  is  to  be  found  in  mercury.  When  once  the  system  has 
been  brought  under  its  influence,  very  small  additional  doses  will 
renew  the  original  manifestations  of  its  action.  In  this  case,  and  in 
that  of  lead  and  some  other  substances,  the  medicine  saturates  the 
economy,  and  remains  in  it  for  a  long  time.  Every  additional  dose, 
therefore,  even  though  a  small  one,  may  be  expected  to  develop  its 
peculiar  effects.  That  this  is  a  correct  explanation  of  the  peculiarity 
in  question  is  rendered  highly  probable  by  the  fact  that  iodide  of  po- 
tassium given  to  persons  saturated  with  mercury  or  lead,  will  often 
develop  salivation  in  the  one  case,  and  cause  an  abundant  discharge  of 
lead  with  the  urine  in  the  other.  Another  exception  is  presented  by 
the  operation  of  emetics,  provided  they  are  not  administered  in  rapidly 
successive  doses.  In  the  latter  case  they  obey  the  general  law,  and 
"  toleration,"  or  insensibility  to  their  action,  is  speedily  induced.  But 
in  the  former  instance,  equal  effects  may  arise  from  progressively 
smaller  doses,  and  at  last  the  idea,  even,  of  the  emetic  medicine  may 
excite  nausea.  This  fact  is  to  be  explained  by  the  influence  of  men- 
tal states  in  general,  upon  the  functions  of  the  stomach.  Diaphoretic 
medicines  appear,  also,  not  to  fair  of  their  effect  when  frequently 
repeated.  Indeed,  when  they  have  been  used  for  a  long  time,  dia- 
phoresis may  be  excited  by  a  variety  of  stimulant  influences  which 
ordinarily  would  not  produce  such  an  effect. 

Idiosyncrasies. — Many  persons  are  affected  by  certain  medicinal  or 
other  agents,  in  a  manner  quite  peculiar  to  themselves,  and  of  which 
no  rational  explanation  can  be  given.     Usually  it  is  a  permanent  pe- 
culiarity, in  other  cases  it  exists  only  during  menstruation,  pregn; 
6 
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or  the  exacerbations  of  some  nervous  disorder.  We  have  known  a 
gentleman  who  was  always  attacked  with  coryza  if  the  smallest 
quantity  of  powdered  ipecacuanha  approached  his  face.  This  medi- 
cine more  frequently  occasions  a  paroxysm  of  dyspnoea.  Albers 
relates  that  a  person  whose  mother  also  evinced  the  same  peculiarity, 
experiences  pains  in  the  umbilical  region  whenever  her  feelings  were 
affected,  either  agreeably  or  the  reverse ;  and  medicines  which,  like 
mercury  and  tartar-emetic,  are  somewhat  irritating,  produced  the  same 
effect.  Marc  has  collected  a  large  number  of  cases  bearing  upon  this 
subject,  and  the  following,  selected  from  among  them,  may  suffice  for 
illustration.1  Haller  mentions  a  female  whom  syrup  of  roses  purged 
violently ;  Whytt  one  in  whom  a  dose  of  magnesia  caused  shuddering 
and  unusual  trembling ;  Tissot  refers  to  a  person  whom  the  smallest 
quantity  of  sugar  caused  to  vomit ;  Dejean  reports  a  case  in  which  honey, 
either  internally  or^  externally,  acted  as  an  irritant;  Wagner,  an  in- 
stance of  a  person  who  vomited  on  taking  the  least  dose  of  rhubarb, 
and  Marc  relates  the  same  peculiarity  of  himself.  In  other  cases 
opium  has  caused  salivation,  vinegar  hemorrhage,  mercury  in  the 
minutest  dose,  salivation,  opium  wakefulness  or  vomiting,  &c.  These 
and  similar  examples  which,  in  the  aggregate,  are  very  numerous,  and 
the  still  larger  number  which,  without  being  so  eccentric,  are  still  depart- 
ures from  the  general  rule,  ought  not  to  be  lost  sight  of  by  those  who 
think  it  possible  to  reduce  the  operations  of  the  living  organism  to 
laws  as  fixed  as  those  of  chemistry  or  physics. 

Mental  Influeyices. — Sentiments  of  partiality  or  aversion,  and,  indeed, 
all  preconceived  ideas  respecting  tha  operation  of  medicines,  in  many 
instances,  determine  their  effects.  The  cures  of  the  charlatan,  whether 
he  be  an  itinerant  vender  of  panaceas,  or  a  smug  exhibitor  of  mes- 
meric jugglery,  and  those  of  the  self-deluded  enthusiast  confident  in 
an  imaginary  power,  are  often  real,  and  at  times  so  wonderful  as  to 
pass  with  the  populace  for  miraculous.  Yet  they  nearly  all  depend 
upon  the  patient's  being  impressed  with  a  firm  faith  in  the  success  of 
the  prescribed  remedy.  The  same  power,  honestly  employed,  is  the 
secret  of  the  success  of  many  physicians  who,  inferior,  perhaps,  to 
others  in  knowledge  of  disease  and  the  use  of  the  medicines,  are  supe- 
rior to  them  in  their  ability  to  control  the  will  of  the  patient,  and  in- 
spire unquestioning  faith  in  the  remedies  which  they  employ.  Philo- 
sophy is  never  so  unfitly  introduced  as  at  the  bedside  of  the  sick.  By 
a  judicious  use  of  the  patient's  belief,  not  only  may  recognized  medi- 
cines become  the  means  of  accomplishing  purposes  which  they  are 
physically  incompetent  to  fulfil,  but  inert  matter,  imbued  with  faith, 
may  produce  important  physical  effects.  Simple  neutral  substances, 
such  as  a  few  grains  of  salt,  or  bread  pills,  may  induce  vomiting  or 
purging ;  some  colored  drops  may  assuage  a  violent  nervous  headache, 
excite  diaphoresis,  or  promote  sleep.  In  this  connection,  it  is  suffi- 
cient to  refer  to  the  salutary  influence  of  cheerfulness  and  hope,  and 
the  depressing  effects  of  a  dull  tone  and  despairing  manner,  not  only 
on  the  comfort  of  the  sick,  and  their  progress  towards  health,  but 
absolutely  on  the  issue  of  their  sickness. 

1  Diet,  de  Med.  ia  60  vol.,  xxiii.  498. 
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Influence  of  the  Form  of  Disease. — It  has  already  been  noticed  Low 
wide  a  difference  there  often  is  between  the  operation  of  medicines  in 
health  and  in  disease.  It  should  be  borne  va,  mind  that  whenever  the 
secretory  function  is  impaired,  from  whatever  cause,  absorption  also  is 
less  active  than  natural ;  in  all  fevers  and  sthenic  inflammations  mer- 
curials and  narcotics  operate  slowly  ;  when  the  kidneys  are  inflamed, 
stimulant  diuretics  only  diminish  the  secretion  of  urine,  and  when  the 
bronchia  are  in  like  condition,  direct  expectorants  are  mischievous. 
In  those  cases  it  may  be  conjectured  that  the  very  infarction  of  the 
affected  organs  with  blood  prevents  the  medicines  from  reaching  their 
secreting  vessels,  and  from  being  eliminated.  In  febrile  affections 
of  a  low  grade,  with  more  or  less  torpor  of  the  nervous  system, 
and  even  in  the  functional  depression  of  the  brain  which  marks  some 
forms  of  insanity,  in  cerebral  oppression  by  serum  or  blood  effused 
within  the  cranium,  the  susceptibility  of  all  the  organs  is  impaired,  and 
emetics,  purgatives,  &c,  operate  only  in  unusual  doses.  Still  more 
remarkable  is  the  insusceptibility  to  narcotics  in  certain  nervous  affec- 
tions, as  delirium  tremens  and  tetanus.  In  a  word,  whatever  conclu- 
sions regarding  the  action  of  medicines  may  have  been  reached  by 
experiments  upon  the  healthy,  or  by  general  observation  of  the  sick, 
every  new  case  may  present  special  modes  of  this  action  depending 
upon  conditions  peculiar  to  the  patient's  constitution,  and  the  nature, 
stage,  or  complications  of  his  disease. 
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The  Forms  in  which  Medicines  are  Employed. 

The  physical  qualities  of  a  medicine,  its  solubility,  bulk,  taste,  &c, 
determine  in  some  degree  whether  it  shall  be  given  as  a  solid,  liquid, 
vapor,  or  gas ;  but  the  use  of  one  or  the  other  of  these  forms  also  de- 
pends upon  the  natural  character  of  the  part  to  which  it  is  to  be  ap- 
plied, and  the  susceptibility  it  may  have  acquired  or  lost  in  disease. 
As  a  general  rule,  that  form  should  be  selected  which  is  most  favora- 
ble to  the  proposed  operation  of  the  remedy,  the  solid  being  prefera- 
'ble  when  a  local  action  only  is  contemplated,  apd  a  liquid  or  gaseous 
form  when  absorption  of  the  medicine  is  intended.  Between  these 
two  extremes  there  are  preparations  which  graduate  the_  solubility  of 
medicines,  by  presenting  them  to  the  absorbing  surface  in  a  more  or 
less  finely  divided  condition,  or  in  union  with  substances  which  facili- 
tate their  administration,  and  regulate  the  rapidity  with  which  they 
can  be  absorbed.     The  following  are  in  general  use; 

Powders  (pulveres)  are  obtained  by  pounding,  grinding,  filing,  levi- 
gation,  precipitation,  &c.  Their  general  action  is  most  marked  when 
they  are  most  finely  divided.  Thus,  a  substance  obtained  by  precipi- 
tation is  more  active  than  the  same  procured  by  pulverization,  as  in 
the  case  of  milk  of  sulphur  and  washed  sulphur.  On  the  other  hand, 
a  coarse  powder,  while  it  is  less  readily  absorbed,  exerts  a  more  pow- 
erful local  action,  and  one  which  may  even  become  poisonous,  as  in 
the  case  of  the  metallic  salts.     Hence,  it  is  a  general  rule  to  adminis- 
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ter  only  the  finest  powders,  and  also  to  prevent  their  aggregation  in 
masses  by  means  of  some  excipient  in  which  they  are  uniformly  dif- 
fused. Sugar,  gum,  powdered  extract  of  liquorice,  &c,  and,  in  the 
case  of  light  powders,  water  sweetened  or  otherwise  flavored,  are  used 
for  this  purpose.  If  it  is  intended  to  render  the  action  of  the  medi- 
cine gradual,  an  insoluble  excipient,  such  as  powdered  liquorice  root, 
may  be  selected.  For  substances  which  are  to  be  absorbed  from  the 
stomach  and  bowels,  and  which  must  be  repeatedly  administered,  this 
form  is  ineligible ;  for  the  powder  is  apt  to  occasion  disturbance  of 
the  digestion,  or  to  accumulate  in  the  intestinal  canal. 

Electuaries  (electuaria)  are  soft  solids  made  by  mixing  powdered 
medicines  with  honey  or  syrup.  This  form  is  adapted  to  combining 
soluble  and  insoluble  substances  in  the  same  dose.  A  conserve,  or  con- 
fection, is  an  electuary  containing  the  leaves,  seeds,  or  other  parts  of 
fresh  plants.  But  few  medicines  are  exhibited  in  this  manner,  be- 
cause the  proportion  of  saccharine  matter  contained  in  them  is  objec- 
tionable. Laxative  confections,  as  the  confection  of  senna,  are  excep- 
tions to  the  rule. 

Pills  (pilulse)  are  small  globular  masses  weighing  from  one  to  four 
grains,  or,  if  metallic,  not  more  than  from  six  to  eight  grains,  and  con- 
taining one  or  more  medicinal  substances.  When  these  are  not  suffi- 
ciently cohesive,  they  are  rendered  so  by  the  addition  of  a  vegetable 
extract,  or  gum,  soap,  syrup,  or  honey.  They  are  prevented  from 
cohering,  when  placed  together,  by  being  sprinkled  with  lycopodium, 
liquorice  powder,  or  magnesia,  and  their  taste  may  remain  unper- 
ceived  if  they  are  coated  with  gold  or  silver  leaf,  or  with  sugar  or 
gelatin,  which  are  preferable  from  their  greater  solubility.  Two  small 
and  delicate  capsules  of  gelatin,  made  to  fit  into  one  another  by  their 
open  ends,  and  of  size  sufficient  to  hold  a  pill,  are  sometimes  used  for 
administering  this  form  of  medicine.  Nearly  all  pills  should  be  used 
before  they  become  hard.  Those  composed  of  resinous  materials  are 
especially  liable  to  objection  if  this  precaution  be  not  observed.  Slow 
solution  is  occasionally  advantageous ;  thus  old  opium  pills  are  pre- 
ferred in  cases  of  intestinal  colic  with  diarrhoea,  because  they  extend 
their  local  action  over  a  larger  surface  of  the  bowel. 

Boluses  are  large  and  soft  pills ;  they  are  sometimes  formed  of  electu- 
aries or  conserves,  and  are  best  administered  in  wafers  made  of  flour 
and  the  white  of  egg.  Liquids  of  an  offensive  taste,  and  which  are 
given  in  small  doses,  such  as  copaiba,  are  sometimes  inclosed  in  ovoid 
gelatinous  capsules  which  effectually  prevent  their  taste  from  being 
perceived. 

Lozenges  or  Troches  (trochisci)  are,  properly  speaking,  flattened 
disks  with  rounded  (rotulse),  serrated,  or  otherwise  formed  edges,  made 
usually  with  gum  and  sugar,  and  more  or  less  medicated.  Some 
medicinal  preparations  of  a  cylindrical  form  (bacilli)  are  incorrectly 
called  lozenges.  They  are  intended  to  dissolve  slowly  in  the  mouth, 
and  to  maintain  the  moisture  of  the  fauces,  as  well  as  exert  some 
medicinal  effect  upon  the  latter,  or  upon  the  system  generally. 

Several  solid  forms  of  medicines  are  used  exclusively  for  external 
application.      Among  these  are  Cataplasms  or  Poultices  (cataplae- 
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mata),  which  are  made  of  soft  materials  (generally  bread-crumbs, 
ground  flaxseed,  or  Indian  corn  meal),  capable  of  retaining  moisture 
and  of  closely  covering  the  part  to  which  they  are  applied.  A  tissue, 
called  spongio-pitine,  has  been  invented  to  fulfil  the  same  indications. 
These  applications  are  used  as  vehicles  for  heat,  moisture,  and  various 
anodyne,  astringent,  rubefacient,  and  other  medicines.  Ointments  are 
medicated  preparations  of  fats  and  oils  for  external  use.  Cerates  dif- 
fer from  ointments  in  containing  wax,  which  gives  them  a  firmer  con- 
sistence than  these  latter.  Both  are  employed  to  protect  irritable  por- 
tions of  the  skin  from  the  air,  and  at  the  same  time  to  apply  medicinal 
substances  incorporated  with  them.  Generally  they  are  used  to  allay 
irritation,  but  sometimes,  on  the  contrary,  to  produce  it,  as  in  the  case 
of  ointment  of  cantharides;  of  tartar  emetic,  &c.  In  plasters  the  basis 
is  an  adhesive  substance,  generally  resin,  wax,  or  a  compound  of  oil 
and  litharge,  and  they  are  intended  to  adhere  to  the  skin  so  as  to  give 
it  and  the  subjacent  parts  support,  while  it  protects  them  from  exter- 
nal impressions,  and  by  means  of  medicinal  ingredients  acts  directly 
upon  the  integument,  or  on  the  parts  beneath  it,  or  through  these  parts 
upon  the  rest  of  the  economy. 

Extracts  (extracta)  "are  solid  substances  resulting  from  the  evapo- 
ration of  the  solutions  of  vegetable  principles."  Alcohol,  ether,  acetic 
acid,  and  water,  are  the  menstrua  usually  employed  for  this  purpose, 
when  extracts  are  not  procured  by  inspissating  vegetable  juices.  They 
vary  in  consistence  from  that  of  a  soft  paste  to  that  of  a  hard  and 
brittle  solid,  and  may  be  administered  in  pill,  solution,  or  mixture. 

The  liquid  forms  of  medicines  are  those  which  contain  their. active 
properties  in  water,  alcohol,  ether,  vinegar,  honey,  glycerin,  or  oil. 
They  are  administered  both  internally  and  externally.  Of  the  different 
menstrua  named,  some  extract  certain  constituents  only  of  natural 
bodies,  and  others  certain  other  constituents.  The  most  general  sol- 
vent of  medicinal  elements  is  alcohol,  and  next  to  it  water,  but  each 
extracts  most  perfectly  what  it  is  competent  to  dissolve,  when  it  is 
aided  by  heat. 

The  following  are  the  principal  liquid  forms  in  which  medicines  are 
administered. 

Mixtures  (misturse),  as  distinguished  from  solutions,  are  liquid 
preparations  containing  one  or  more  ingredients,  which  are  not  per- 
fectly soluble  in  any  suitable  liquid.  Kesinous  substances  are  preci- 
pitated from  their  tinctures  on  the  addition  of  water,  and  hence  all 
resins,  and  gum-resins  prescribed  in  an  aqueous  vehicle,  must  be  sus- 
pended by  means  of  mucilage,  albumen,  sugar,  or  some  equivalent 
substance.  Other  medicines,  whose  weight,  as  well  as  insolubility, 
renders  them  difficult  of  administration  in  water,  are  given  in  this 
manner.  Chalk  mixture,  ammoniac  mixture,  and  the  compound  mix- 
ture of  iron  are  examples  of  this  form  of  preparation.  An  emulsion 
is,  properly  speaking,  a  mixture  in  which  oil  and  water  are  mixed  by 
means  of  mucilage,  or  albumen  and  sugar.  The  ingredients  for  mak- 
ing  this  preparation  sometimes  exist  in  nature,  as  in  the  seeds  of 
various  fruits,  e.  g.,  the  almond.  A  julep  is  a  sweetened  or  acidulous 
mixture,  but  the  term  is  often  applied  to  mixtures  generally. 
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Solutions  (Uquores)  contain  the  active  principles  of  non-volatile 
substances,  water  being  generally  the  solvent.  Vinous,  acetous,  and 
other  solutions  are  described  as  wines,  vinegars,  &c. 

Infusions  {infusa)  are  watery  solutions  prepared  by  digesting  vege- 
table substances  in  cold  water,  or  in  hot  water  below  the  boiling  point, 
so  as  to  separate  their  active  from  their  inert  portions.  Cold  water  is 
preferable  as  a  menstruum  when  the  medicine  contains  a  volatile  prin- 
ciple which  may  be  driven  off  by  a  moderate  heat,  and  also  when  it 
contains  starch,  which  would  cause  the  infusion  to  ferment,  unless 
kept  at  a  low  temperature.  But,  although  hot  water  is  liable  to  this 
objection,  it  has  the  "advantage  of  coagulating  vegetable  albumen, 
which  is  contained  in  all  vegetable  juices,  besides  extracting  a  larger 
proportion  of  the  medicinal  ingredient.  Infusions  are  prepared  by 
simply  macerating  medicinal  substances  in  water,  or  by  percolation. 

Decoctions  (decocta)  are  watery  solutions  of  fixed  vegetable  princi- 
ples obtained  by  boiling.  They  have  the  advantage  over  infusions  of 
greater  rapidity  in  the  preparation,  and  greater  strength,  but  the  dis- 
advantage of  a  loss  of  the  volatile  principles  of  the  substance  employed. 
The  latter  objection  may  be  diminished  by  conducting  the  process  in 
a  covered  vessel,  and  for  a  short  time  only. 

Fluid  Extracts  (extracta  fluida)  are  inspissated  solutions  of  the 
active  properties  of  vegetable  substances  obtained  by  means  of  ether 
or  diluted  alcohol.  The  former  is  used  to  extract  volatile  oils  and 
resins,  as  in  the  case  of  cubebs  and  valerian,  and  the  latter  certain 
peculiar  principles  of  a  different  kind,  as  those  of  senna,  rhubarb,  and 
sarsaparilla.  The  method  of  displacement  is  generally  employed,  and 
the  resulting  solution  evaporated  to  a  proper  consistence.  In  some 
cases  sugar  is  added  to  prevent  fermentation. 

Medicated  Waters  {aqtise)  are  prepared  by  the  distillation  of  water 
from  dried,  or,  preferably,  from  fresh  vegetables,  or  by  mechanically 
impregnating  pure  water  with  a  medicinal  substance.  Of  the  latter 
description,  are  carbonated  and  camphor  water;  of  the  former,  the 
aromatic  waters  when  properly  made.  They  are  now,  however,  pre- 
pared in  a  more  expeditious  manner,  by  impregnating  water  with 
essential  oils  through  the  intervention  of  carbonate  of  magnesia.  This 
method,  which  is  officinal,  produces  a  stronger  water  than  the  other 
method,  but  one  destitute  of  the  delicacy  which  the  old  process  secured. 

Tinctures  (tincturse)  are  solutions  of  medicinal  substances  in  alco- 
hol. Their  Latin  name  is  derived  from  the  circumstance  of  their 
being  always  colored.  The  only  exception  to  this  rule  is  tincture  of 
camphor.  They  become  more  or  less  turbid  on  the  addition  of  water, 
which  combines  with  the  alcohol  and  precipitates  the  substance  dis- 
solved in  it.  There  are  two  sorts  of  tinctures,  the  one  prepared  with 
officinal,  and  the  other  with  diluted  alcohol. 

Spirits  (spiritus)  are  tinctures  of  volatile  principles  prepared  by 
distillation,  or,  as  is  now  the  custom,  by  dissolving  the  volatile  prin- 
ples  in  alcohol  or  diluted  alcohol. 

WlNES  {vino)  are  solutions  of  medicinal  substances  in  Sherry,  or 
Teneriffe  wine.  They  differ  from  tinctures  and  spirits  in  containing 
less  alcohol,  and  being,  therefore,  less  stimulating. 
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Vinegars  (aceta)  are  preparations  in  which  cold  distilled  vinegar 
or  diluted  acetic  acid  is  used  to  extract  the  active  qualities  of  medi- 
cines. They  have  no  special  advantages,  and  except  the  vinegar  of 
opium,  or  black  drop,  are  but  little  used.  The  preparation  just  named 
is  supposed  to  exert  a  less  stimulant  effect,  and  to  derange  the  stomach 
less,  than  the  tinctures  of  opium. 

Syrups  (syrupi)  "are  concentrated  solutions  of  sugar  in  watery 
fluids,  either  with  or  without  medicinal  impregnation,"  and  are  either 
simple  or  medicated.  They  serve  to  prevent  decomposition  in  vege- 
table substances,  and  to  mask  the  disagreeable  taste  of  numerous 
medicines.     Without  great  care  they  are  liable  to  ferment. 

Honeys  (mellita)  are  solutions  of  medicinal  substances  in  honey. 
They  are  seldom  used  internally,  sugar  having  taken  the  place  of 
honey  in  numerous  preparations  which  were  formerly  made  with  the 
latter. 

Vapors  and  Gases. — A  few  substances  have  been  applied  in  the 
gaseous  form  to  medicinal  purposes.  Such  are  oxygen,  chlorine,  and 
carbonic  acid.  But  they  have  not  answered  the  expectations  origin- 
ally formed  by  those  who  proposed  them.  Vapors  have,  in  great 
variety,  been  applied  to  the  skin  and  bronchial  mucous  membranes 
for  the  cure  of  diseases.  In  the  former  case  the  patient  is  inclosed, 
except  his  head,  in  a  wooden  box  or  other  convenient  receptacle,  and 
surrounded  with  the  fumes  of  the  substance  which  is  intended  to  act 
upon  him.  The  vapors  of  mercury  and  its  compounds,  of  sulphur, 
iodine,  &c,  have  been  used  in  this  manner.  The  latter  method  is 
used  for  introducing  a  variety  of  medicines  into  the  system,  through 
their  rapid  absorption  by  the  pulmonary  veins.  Sometimes  the  apart- 
ment occupied  by  the  patient  is  impregnated  with  vapors,  such  as  those 
of  chlorine  and  tar ;  in  other  cases  the  patient  is  made  to  breathe  from 
a  sponge,  or  cloth,  or  an  instrument  called  an  inhaler,  the  emanations 
of  volatile  agents,  such  as  ether,  chloroform,  and  various  narcotic 
tinctures.  The  fumes  of  certain  substances  in  combustion,  such  as 
stramonium,  opium,  belladonna,  camphor,  nitre,  may  be  inhaled 
through  such  an  instrument,  or  a  common  tobacco  pipe. 

The  Art  of  Prescribing. 

An  essential  preliminary  to  the  successful  use  of  medicines,  is  an 
accurate  knowledge  of  the  disease  they  are  employed  to  cure :  not 
a  knowledge  of  the  intimate  nature  of  the  disease,  but  of  those 
phenomena  by  the  enumeration  of  which  it  is  defined,  and  which 
enable  us  to  discriminate  between  it  and  all  analogous  morbid  con- 
ditions. The  cure  of  intermittent  fever,  of  whose  nature  we  are 
ignorant,  is  easier  than  that  of  pneumonia,  the  anatomical  elements 
of  which  are  known.  "Without  such  knowledge,  experience  is  decep- 
tive and  valueless ;  and,  on  the  other  hand,  when  it  is  possessed  by 
those  who  investigate  the  curative  effects  of  medicines,  it  gives  to 
their  results  a  precision  which  is  at  once  recognized  by  the  medical 
world,  and  permanently  modifies  the  healing  art.-  Hardly  less 
important  as  a  groundwork  for   therapeutics,  is  the  recognition  of 
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the  various  states  which  a  patient  may  pass  through  in  the  course 
of  a  disease.  In  the  greater  number  of  diseases,  in  all,  indeed, 
which  are  not  of  a  specific  nature,  the  appropriate  curative  remedies 
are  very  different  at  different  periods  of  the  attack.  Medicines  are 
prescribed  for  the  purpose  of  bringing  about,  or  of  promoting  certain 
changes  the  evolution  of  which  belongs  to  the  normal  progress  of  the 
disease.  According  to  its  nature  the  remedies  must  vary,  and,  during 
its  course,  may  require  to  be  of  dissimilar,  or  even  opposite  natures ;  for 
it  constantly  happens  that  an  attack  which  has  called  for  sedatives  at 
its  commencement,  requires  stimulants  before  its  close._  The  successful 
practitioner  is  not  he  who,  besides  possessing  diagnostic  skill,  is  abund- 
antly furnished  with  medical  prescriptions  for  all  diseases,  but  he 
who,  in  every  case,  knows  not  only  what  are  the  remedies  adapted 
to  remove  the  dominant  and  permanent  morbid  element,  but  also 
what  are  the  appropriate  means  of  dissipating  every  subordinate 
derangement  and  of  influencing  every  function  in  such  a  way  as  to 
concur  in  the  prime  object  of  bringing  the  disease  to  a  safe  termina- 
tion. This  is  a  knowledge  which  can  be  very  imperfectly  obtained 
from  books.  It  is  the  result,  in  most  cases,  of  long  practice  in 
medicine  by  a  man  whom  nature  has  fitted  for  its  attainment.  Few 
physicians  are  so  highly  endowed.  It  can  only  be  communicated  to 
pupils  by  a  skilful  teacher  in  daily,  or  still  more  frequent  visits  at  the 
bedside  of  the  sick.  We  renounce,  therefore,  any  attempt  to  reduce 
such  knowledge  to  written  rules.  In  this  place,  we  shall  merely  en- 
deavor summarily  to  describe  the  conditions  affecting  the  successful 
employment  of  medicines  which  arise  out  of  the  mode  in  which  they 
are  administered. 

Medicines  may  be  incompatible  with  one  another  because  their 
modes  of  action  are  different,  or  because  their  chemical  constitution 
involves  their  mutual  antagonism  or  their  decomposition.  To  unite 
such  medicines  in  the  same  prescription  appears  to  be  illogical ;  and, 
undoubtedly,  in  physics,  if  opposing  forces  so  combined  are  of  pre- 
cisely the  same  amount,  and  of  exactly  opposite  natures,  they  neu- 
tralize and  destroy  one  another.  But  in  medicine  it  is  far  otherwise 
in  the  greater  number  of  cases.  A  third  substance  may  arise  from 
the  union  of  two,  possessing  in  a  mitigated  degree  the  properties 
of  both,  and  hence  a  large  number  of  the  most  efficient  medicines 
owe  their  virtues  to  being  compounded  of  antagonistic  substances. 
Just  as  in  dietetics  and  the  culinary  art,  the  due  admixture  of  the 
strong  and  weak,  the  acid  and  the  sweet,  of  animal  and  vegetable  food, 
produces  compounds  the  most  agreeable  to  the  palate  and  the  easiest 
of  digestion,  the  union  of  a  stimulant  and  a  sedative,  as  of  opium  and 
ipecacuanha  in  Dover's  powder,  produces  an  effect  which  neither  is 
competent  to  produce  alone.  Indeed,  however  desirable  simplicity  in 
formulae  may  be,  there  is  every  reason  to  believe  that  the  skilful  asso- 
ciation of  medicines  of  different  qualities  is  one  of  the  most  important, 
as  it  is  one  of  the  most  difficult,  departments  of  therapeutics.  It  was 
anciently,  and,  until  the  present  century,  a  universal  practice ;  and 
if  the  formulae  of  other  periods  appear  to  us  monstrous  from  the 
number  and  incongruity  of  their  ingredients,  we  should  remember 
that  they  only  prove  the  abuse  of  a  principle  which  is  founded  in 
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truth.  Although  it  cannot  be  denied  that  it  is  much  easier  to  judge 
of  the  operation  of  remedies  when  they  are  given  singly,  it  may  not 
also  be  easier  at  the  same  time  to  cure  diseases  by  simple  prescrip- 
tions. It  is  perhaps  not  wise  to  reject  the  experience  of  ages  for 
the  sake  of  a  doctrine  which  is  not  yet  proven  to  be  true. 

It  may  be  urged,  and  it  is  very  certain,  that  simplicity  is  prefer- 
able to  complexity  in  prescriptions,  whenever  the  end  in  view  can  be 
attained  by  the  former ;  and  it  must  also  be  admitted  that  routine  and 
an  almost  superstitious  want  of  discrimination  engendered  the  farrago 
of  drugs  in  many  old  formulae.  The  chemical  and  other  experimental 
researches  of  modern  science  have  also  revealed,  more  clearly  than  they 
were  known  before,  the  limits  of  the  powers  of  medicines,  and  banished 
from  the  pharmacopoeia  numerous  substances  entirely  destitute  of 
medicinal  efficacy.  Yet  it  is  none  the  less  certain  that  the  more  simple, 
convenient,  and,  as  they  are  termed,  elegant  preparations  of  modern 
pharmacy,  are  far  from  possessing,  in  all  cases,  the  virtues  of  the  drugs 
from  which  they  are  procured,  and  to  which  they  are  assumed  to  be 
equivalent.  Morphia  is  not  the  equivalent  of  opium,  nor  quinia  of 
cinchona,  nor,  we  feel  assured,  does  any  simple  combination  of  the 
former  with  an  aromatic  or  an  astringent  possess  the  precise  qualities 
of  those  "  monstrous  compounds"  theriaca  and  diascordium. 

Substances  which  are  regarded  as  chemically  incompatible,  may 
nevertheless  be  medicinally  efficacious.  Yellow  wash  and  black  wash 
are  valuable  applications  to  certain  forms  of  ulcers,  yet  the  one  results 
from  the  mixture  of  the  chemically  incompatible  corrosive  sublimate 
and  lime-water,  and  the  other  from  that  of  calomel  and  lime-water. 
Acetate  of  lead  and  opium,  forming  one  of  the  most  frequently  used  of 
all  combinations  for  arresting  internal  hemorrhage,  &c,  produce  acetate 
of  morphia  and  an  insoluble  meconate  of  lead.  In  this,  and  in  many 
similar  instances,  it  is  probable  that  the  acid  secretions  of  the  stomach, 
or  the  alkaline  ones  of  the  duodenum,  restore  the  precipitated  compound 
to  activity  by  rendering  it  soluble  anew.  How  far  this  restorative 
agency  may  be  exercised  in  other  cases  of  apparent  incompatibility  it 
remains  for  observation  and  experiment  to  decide.  Medicines  intended 
for  external  application  have  not  the  benefit  of  this  influence,  and  care 
should  be  taken,  in  prescribing  them,  lest  an  insoluble  compound  be 
produced  which  cannot  be  advantageous,  and  may  prove  irritating. 
Solutions  of  nitrate  of  silver,  or  acetate  of  lead,  intended  to  be  applied 
to  the  eyes  or  to  an  ulcerated  surface,  should  not  be  associated  with 
a  vegetable  astringent,  for  they  will  form  insoluble  compounds  with 
its  tannin.  Or,  if  laudanum  be  added  to  such  solutions,  insoluble  me- 
conates  of  lead  or  silver  are  produced. 

The  doses  of  medicines  are  the  quantities  ascertained  by  experience 
to  be  necessary  for  producing  their  curative  effects.  We  have  else- 
where referred  to  the  different  action  of  medicines  in  health  and  dis- 
ease. In  the  former,  as  a  general  rule,  larger  doses  are  necessary  to 
produce  effects  than  in  the  latter,  because  the  power  of  resistance  in 
the  organism  is  greater,  and  the  susceptibility  of  the  parts  to  which 
medicines  are  applied  is  less.  But  the  reverse  of  this  is  sometimes  the 
case,  and  thrpugh  disease,  either  local  or  general,  the  susceptibility  of 
a  part  or  of  the  whole  organism  is  blunted.     These  extreme  condi- 
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tions  being  recognized  as  capable  of  modifying  the  doses  of  medicines, 
it  is  evident  that  the  latter  must  also  vary  with  every  degree  and  kind 
of  departure  from  health;  in  different  diseases,  that  is,  and  in  the  several 
stages  of  each  disease.  The  standard  dose  of  a  medicine  is,  therefore, 
to  be  regarded  as  an  indication,  but  not  as  a  rule,  for  its  prescription. 
The  age  and  sex  of  the  patient,  the  nature,  stage,  and  complications  of 
the  disease,  and  innumerable  incidents  determined  by  the  peculiari- 
ties of  the  individual  case,  must  all  be  allowed  a  degree  of  influence  in 
determining  the  first  dose  of  a  medicine.  Afterwards  its  increase  or 
diminution  must  be  decided  according  to  the  effects  which  it  produces, 
or  seems  to  produce. 

No  more  difficult  problem  exists  than  to  determine  how  far  the 
phenomena  succeeding  the  administration  of  a  medicine  are  due  to 
the  latter.  To  impute  them  all  to  it  when  they  are  favorable,  and  to 
the  disease  for  which  it  is  given  when  they  are  otherwise,  is,  perhaps, 
the  natural  tendency  of  the  mind,  and  it  certainly  is  the  resource  of 
charlatanism.  But  the  more  closely  the  natural  history  of  disease  and 
the  effects  of  remedies  are  studied,  the  more  evident  does  it  become 
that  we  are  in  the  habit  of  attributing  too  little  efficacy  to  the  curative 
energies  of  the  system,  and  too  much  to  medicines.  If  it  were  always 
possible  to  determine  what  precise  effect  should  be  produced,  and 
what  remedy  and  what  doses  of  it  are  required  for  the  production  of 
that  effect,  medical  art  would  soon  assume  the  consistence  of  a  science, 
and  the  results  of  its  practical  application  might  be  predicted  with  cer- 
tainty. But,  in  the  absence  of  any  such  ground-work,  our  art  can  be 
only  tentative ;  and,  even  when  we  have  selected  the  appropriate  re- 
medy, the  precise  mode  in  which  it  is  to  be  applied  can  seldom  be 
determined  until  several  or  even  many  doses  of  it  have  been  adminis- 
tered. To  do  so  with  the  greatest  advantage  implies  the  possession 
of  a  degree  of  therapeutical  sagacity  which  is  one  of  the  rarest  of 
natural  gifts. 

In  many,  indeed  in  most  diseases,  the  condition  which  renders  a 
certain  dose  of  a  medicine  necessary  at  one  stage  having  been  palliated 
or  removed,  it  is  useless  or  injurious  to  continue  the  same  dose.  But 
when,  and  in  what  degree  to  modify  it,  is  often  a  difficult  question  to 
decide.  All  medicines,  it  must  further  be  borne  in  mind,  create  an 
artificial  condition  of  the  system,  and,  if  they  are  repeated  frequently, 
this  condition,  whether  directly  or  indirectly  produced,  grows  habi- 
tual, and  may  at  last  become  a  morbid  state.  Hence  the  necessity  of 
generally  augmenting  the  doses  of  medicines  in  order  to  produce  their 
original  effects.  But  if  the  susceptibility  of  the  system  to  tliem  be- 
comes exhausted,  as  well  as  its  original  power  of  action,  a  state  of 
torpor  ensues  which  may  involve  serious  consequences.  When  purga- 
tives have  been  injudiciously  employed  to  overcome  habitual  constipa- 
tion, the  bowels  may  at  last  cease  altogether  to  respond  to  appropriate 
excitants.  The  case  is  still  worse  when  a  similar  influence  operates 
upon  the  whole  system.  This  is  hot  unfrequently  observed  in  typhoid 
conditions  when  stimulants  to  an  exorbitant  amount,  or  too  often  re- 
peated, cease  to  produce  a  response,  and  the  patients  sink  exhausted 
into  a  collapse,  or  into  a  state  of  fatal  stupor.  Amidst  these  and  simi- 
lar embarrassments  the  safest  rule  is  to  use  no  more  of  a  medicine 
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than  is  requisite  to  produce  the  effect  which  is  intended,  and  to  con- 
tinue it  no  longer  than  is  absolutely  necessary.  It  cannot  be  too 
often  repeated  that  every  mere  drug  when  used  unnecessarily  is  mis- 
chievous. 

CLASSIFICATION  OF  MEDICINES. 

Many  attempts  have  been  made  to  form  a  scientific  classification  of 
the  Materia  Medica.  The  botanical,  mineralogical,  and  chemical 
arrangements,  although  recommended  by  several  eminent  names,  are 
totally  useless  to  the  physician  ;  and  the  physiological,  in  consequence 
of  its  assuming  as  a  basis  of  therapeutics,  principles  which  are  tran- 
sient and  uncertain,  is  only  a  delusive  guide.  Some  writers  have  de- 
spaired of  devising  an  arrangement  or  nomenclature  at  once  rational 
and  useful,  and  have  taken  refuge  in  an  alphabetical  catalogue  of  the 
articles  of  the  Materia  Medica.  The  sole  merit  of  this  plan  is,  that  it 
facilitates  research  in  works  intended  to  be  used  rather  for  occasional 
reference  than  for  systematic  study.  It  is  destitute  of  that  suggestive 
power  which  belongs  to  natural  classifications,  and  by  which  one  arti- 
cle recalls  others  of  the  same  nature  that  may  be  substituted  for  it 
with  more  or  less  advantage. 

The  most  ancient,  the  most  generally  employed,  and  the  most 
convenient  classification  of  medicines  is  their  arrangement  in  groups 
corresponding  to  their  sensible  operation  upon  the  economy.  The 
original  foundation  of  practical  medicine  consisted  in  an  attempt  to 
promote  the  critical  phenomena  of  disease,  or,  where  these  did  not 
appear,  to  imitate  them.  It  was  observed  that  they  usually  consisted 
of  evacuations  from  the  lungs,  stomach,  bowels,  kidneys,  skin,  &c,  and 
as  it  became  known,  by  accident  or  by  experiment,  that  certain  sub- 
stances occasion  similar  discharges,  they  were  emploj^ed  for  this  purpose 
in  disease.  In  process  of  time,  and  with  a  more  careful  observation  of 
the  effects  of  medicines,  it  became  evident  that  many  of  these  which 
appeared  to  be  simple,  are  in  reality  complex ;  that  many  medicines, 
analogous  in  their  general  effects,  are  yet  dissimilar  in  their  secondary 
or  subordinate  operations;  that  many  which  were  regarded  as  acting 
upon  individual  organs,  as  a  whole,  in  reality  confine  their  operation 
to  certain  of  their  anatomical  elements ;  that  many  natural  medicinal 
substances  are  composed  of  two  or  more  active  and  sometimes  dis- 
cordant elements,  &c.  Such  results  of  observation  led,  of  necessity,  to 
an  extension  of  the  original  and  natural  classification,  and  to  the  form- 
ation of  new  classes,  or  a  subdivision  of  the  old.  By  some  writers 
these  subdivisions  have  been  unduly  multiplied  and  extended.  A 
solicitude  to  provide  shelter  for  remedies  which  might  be  claimed  as 
fugitives  from  an  older  and  more  legitimate  domicile  appears  to  have 
induced  this  unnecessary  multiplication  of  classes,  and  the  invention 
for  them  of  names  which  it  is  irksome  to  remember,  and  which  are 
not  always  justified  by  ulterior  experience.  Undoubtedly  the  pro- 
gress of  physiological  discovery  has  not  only  enabled  us,  but  made  it 
our  duty,  to  discriminate  between  medicines  which  were  once  united 
under  a  common  appellation.  It  is  now  certain  that  the  nervous  and 
the  vascular  sj^stems,  or  the  brain  and  the  spinal  marrow,  may,  to 
some  extent,  be  influenced  by  certain  medicines  independently  of  one 
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another,  and  it  is  therefore  proper  that  such  distinctions  should  be  re- 
cognized in  our  classifications  and  nomenclatures. 

In  the  arrangement  proposed  below,  several  of  these  distinctions  are 
observed,  and  an  order  of  classes  is  adopted,  the  general  plan  of  which 
is  that  it  ascends  from  the  simpler  to  the  more  complex  forms  of  me- 
dication. At  one  of  its  extremities  will  be  found  emollient's,  the  action 
of  which  is  very  simple,  and  for  the  most  part  mechanical ;  while  at 
the  opposite  end  of  tlie  ascending  scale  the  class  of  alteratives  is  placed, 
whose  mode  of  cure  is  totally  inexplicable  in  the  present  state  of  our 
knowledge. 

It  will-  be  found  that  the  several  classes  do  not  always  comprise  the 
same  articles  which  they  include  in  other  works.  Many,  if  not  all, 
medicines  display  diverse  qualities  according  to  their  dose,  combina- 
tions, mode,  and  time  of  administration,  &c,  but,  as  every  one  possesses 
some  predominant  virtue,  on  account  of  which  it  is  most  frequently 
prescribed,  this  circumstance  has  usually  determined  the  author's  choice 
of  its  position.  In  that  place  its  subordinate  as  well  as  its  cardinal 
qualities  will  be  examined. 

In  presenting  this  arrangement  of  the  Materia  Medica,  the  author  is 
not  only  aware  that,  like  all  others  that  have  been  proposed,  it  is  ob- 
noxious to  criticism,  but  he  is  quite  alive  to  its  numerous,  if  inevitable, 
defects.  While  he  has  endeavored,  in  framing  it,  to  avoid  some  of  the 
errors  which  he  believed  to  exist  in  other  plans,  he  has  become  their 
debtor  for  the  chief  portion  of  whatever  merit  his  own  may  possess. 

CLASSIFICATION. 

I.  Medicines  which  allay  local  irritation.  Lenitives. 

II.  Medicines  which  repress  local  action.  Astringents. 

III.  Medicines  that  irritate  the  part  to  which  1  T 

they  are  applied.  j  Irritants. 

IV.  Medicines  which  promote  nutrition.  Tonics. 

V.  Medicines    which    stimulate    the    whole 1  -, 

economy.  }  General  Stimulants. 

VI.  Medicines  which  stimulate  the  cerebro-  \  Cerebrospinal/  Narcotics. 

spinal  system.  J      Stimulants.     \  Antispasmodics. 

VII.  Medicines  which  especially  stimulate  the  )  „  ,  m 

spinal  nervous  system.  /  SpIIfANTs  (  Tetamca). 

VIII.  Agents  which  depress  the  whole  economy.  General  Sedatives. 

IX.  Medicines   which   depress    the   vascular  1   .  „ 

system.  \  Arterial  Sedatives. 

X.  Medicines    which    depress    the    nervous  1  »T 

system.  |  Nervous  Sedatives. 


XI.  Medicines  which  produce  a  discharge  from  )  t, 

particular  organs.  }  Evacuani 


XII.  Medicines  which  modify  the  nutrition  of  1 

the  body  without  producing  any  ante-  f  Alteratives. 
cedent  phenomena.  J 


r  Epispastics. 

Errhhies. 

Sialagogues. 

Emetics. 

Cathartics. 

Expectorants. 

Diaphoretics. 

Diuretics. 

Emmenagogues. 
(_  Anthelmintics. 


Class  I. 

LENITIVES. 


Lenitives  are  medicines  which,  mainly  by  a  local  and  mechanical 
action,  allay  irritation. 

They  owe  this  property  chiefly  to  the  gum,  mucilage,  starch,  oil,  fat, 
gelatin,  or  sugar  which  they  contain,  and,  except  in  the  case  of  oil 
and  fat,  to  the  solution  of  these  substances  in  water. 

Lenitives  may  be  divided  into  Diluents,  Emollients,  and  Demul- 
cents. 

Diluents  comprise  pure  water  and  all  aqueous  solutions  whose 
virtues  chiefly  depend  upon  this  element. 

Emollients  are  articles  which  tend  to  protect  or  to  soften  the  skin. 

Demulcents  are  agents  intended  to  exercise  a  like  influence  upon  the 
mucous  membranes. 

Emollients  and  Demulcents  may  be  divided  into  four  groups,  the 
Mucilaginous,  the  Amylaceous,  the  Oleaginous,  the  Gelatinous,  and 
the  Saccharine.  "  Each  of  these  possesses  qualities  in  some  degree 
peculiar  to  itself,  which  will  be  pointed  out  in  connection  with  the 
individual  articles  of  the  several  groups.  In  this  place  we  shall  en- 
deavor to  describe  the  properties  and  uses  of  Lenitives  as  a  class. 

MODUS  OPERANDI  OF  LENITIVES. 

It  seems  not  inappropriate  to  commence  the  study  of  the  Materia 
Medica  by  examining  a  class  of  agents  which  are  rather  negative  than 
positive  in  their  medicinal  operation,  and  which  interpose  themselves 
between  morbific  causes  and  the  living  organs  rather  than  modify  the 
latter,  when  diseased,  by  the  exercise  of  any  active  virtues. 

In  all  idiopathic  fevers,  an  examination  of  the  blood  and  of  the 
secretions  shows  that  there  is  retained  within  the  system  an  undue 
proportion  of  effete  elements,  which,  in  health,  are  discharged  through 
the  kidneys,  the  skin,  and  other  emunctories,  and  it  is  probable  that 
these  elements  not  only  interfere  with  the  organic  changes  which 
belong  to  the  healthy  nutritive  process,  but  act  directly  as  irritants 
to  the  nerves,  producing  the  numerous  distressing  sensations  which 
accompany  the  diseases  in  question.     By  diluting  the  circulating  fluid 
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such  symptoms  arc  palliated,  and  the  exhaustion  which  would  result 
from  their  continuance  is  in  some  degree  pi-evented.  The  same  re- 
marks apply  to  inflammatory  affections,  so  far  as  in  these  the  system 
at  large  sympathizes  with  the  local  disorder. 

What  is  here  presumed  to  be  true  of  the  operation  of  diluent  leni- 
tives upon  the  whole  body  in  fevers,  is  more  evident  in  regard  to 
emollient  and  demulcent  lenitives  in  the  treatment  of  inflammatory 
diseases.  Every  local  inflammation  is  aggravated,  and  in  a  great 
degree  sustained,  by  its  exposure  to  the  action  of  external  agents, 
among  which  not  the  least  irritating  are  light  and  atmospheric  air. 
For  as  these  elements,  in  the  normal  condition  of  the  external  organs, 
supply  a  stimulus  which  is  essential  to  their  proper  development  and 
nutrition,  so,  when  the  same  organs  have  their  activity  abnormally 
excited,  the  continuance  of  the  wonted  stimulus  adds  fuel  to  the  fire, 
and  may  urge  the  inflammatory  process  into  disorganization.  The 
simple  exclusion  of  the  irritant,  on  the  other  hand,  may  suffice  to 
dissipate  all  suffering,  and  reduce  the  action  of  the  inflamed  part  within 
the  limits  of  a  quick  and  easy  cure.  In  burns  of  the  first  degree,  the 
application  of  a  mucilaginous,  amylaceous,  oily,  or  gelatinous  sub- 
stance is  sufficient  to  produce  this  effect.  But  the  variety  of  remedies 
which  are  thus  equally  successful  proves  that  none  of  them  exert  a 
specific  virtue,  and  the  equal  success  of  cotton  wool  or  powdered 
starch  or  flour  confirms  this  conclusion. 

But  it  does  not  follow  that  the  application  of  a  dry  substance  which 
excludes  the  air  will  be  equally  soothing  with  a  moist  one.  Experi- 
ence shows  that,  except  in  very  superficial  inflammations,  the  former 
is  less  efficient  than  a  protective  substance  which  is  also  moist.  By 
the  imbibition  of  the  liquid  the  inflamed  parts  become  relaxed,  and 
the  pain,  in  so  far  as  it  depends  on  their  tension,  is  relieved.  This 
operation  is  greatly  facilitated  if,  under  certain  circumstances,  the 
moist  application  is  also  warm.  Gentle  warmth  palliates  almost  every 
form  of  pain  except  that  which  is  seated  in  the  head.  Hence  the  union 
of  a  lenitive  emollient  with  moisture  and  warmth,  in  the  shape  of  a 
cataplasm,  has  in  all  ages  been  a  favorite  remedy,  and  continues  every 
day  to  render  its  unpretending  services  with  signal  efficacy. 

There  is  no  inflammation  of  the  chest  or  abdomen,  or  of  the  deep- 
seated  parts  of  the  extremities,  which  this  homely  application  does 
not  relieve.  Whether  it  operates  through  the  conducting  power  of 
the  tissues  intervening  between  itself  and  the  seat  of  pain,  or  whether, 
as  appears  more  probable,  it  acts  by  means  of  an  impression  upon 
the  nerves,  its  soothing  influence  is  as  certain,  and  often  as  prompt, 
as  the  action  of  cold  upon  the  surface  of  the  body  is  in  producing  the 
inflammation  of  the  organs  beneath  fqr  which  this  remedy  is  employed. 
Care  should  be  taken  to  keep  all  such  applications  in  close  contact 
with  the  skin,  for  otherwise  they  grow  cold  and  become  more  hurtful 
than  useful.  Nor  should  they,  when  composed  of  bread  and  milk  or 
linseed  meal,  &c,  be  too  long  applied,  lest  they  unduly  soften  the  skin 
or  irritate  it  even  to  the  production  of  pustules.  It  has  been  proposed 
to  substitute  water  contained  in  spongio-piline,  lint,  or  other  porous 
tissue  for  the  emollient  substances  in  common  use ;  but  these  vehicles 
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are  more  appropriate  when  cold  and  moisture  are  to  be  applied,  as 
will  be  explained  in  its  proper  place.  All  of  the  applications  referred 
to  are  constantly  used  as  vehicles  for  the  exhibition  of  stimulant, 
sedative,  anodyne,  and  other  medicines. 

The  substances  in  question  also  protect  the  parts  to  which  they  are 
applied  from  the  action  of  irritating  discharges,  and  are  habitually 
employed  for  this  purpose  in  the  neighborhood  of  the  various  natural 
orifices  of  the  body,  and  of  wounds  from  which  an  acrid  secretion  flows. 
But  on  account  of  their  greater  permanence,  as  well  as  their  inferior 
miscibility  with  the  secreted  liquids,  fatty  substances  are  to  be  pre- 
ferred. 

The  action  last  referred  to  is  one  of  the  most  important  of  those 
exerted  by  lenitives  which  are  administered  internally.  From  the 
anatomical  relations  of  the  intestinal  mucous  membrane,  all  irritating 
agents  are  more  apt  to  exert  a  prolonged  action  upon  it  than  they  do 
when  applied  to  the  skin.  These  agents  are  numerous,  and  consist  of 
ingesta  which  are  either  intrinsically  irritant,  or  which  become  so 
during  the  changes  which  they  undergo  in  the  stomach  and  bowels ; 
or  else  of  the  more  or  less  altered  secretions  of  the  intestinal  mucous 
membrane,  or  of  the  glands  which  pour  their  products  upon  it,  and 
particularly  of  the  liver,  and  perhaps,  also,  of  the  pancreas.  When 
the  sensibility  of  the  mucous  membrane  is  increased  by  inflammation, 
or  otherwise,  the  secretions  operate  as  irritants,  and  prolong  and  ag- 
gravate the  disease.  In  like  manner  many  acrid  poisons  are  fatal  from 
their  concentrated  form  and  the  exposed  state  of  the  gastric  mucous 
membrane.  But  lenitive  medicines  prevent  or  mitigate  their  effects, 
both  by  diluting  the  acrid  agents,  and  by  coating  the  mucous  mem- 
brane with  a  protecting  film.  For  this  purpose,  oily  or  albuminous 
substances  are  t6  be  preferred  in  the  case  of  irritant  poisons,  and  muci- 
laginous substances  when  the  stomach  is  otherwise  inflamed.  They 
do  not  appear  to  undergo  changes  in  the  stomach  to  the  same  extent 
as  preparations  chiefly  composed  of  starch.  The  latter  ought,  however, 
under  the  circumstances  supposed,  to  constitute  the  chief,  if  not  the 
exclusive,  food  of  the  patient.  A  great  advantage  is  their  neutral 
taste,  which  enables  them  to  be  taken  with  less  repugnance  than  articles 
which  possess  a  definite  savor,  and  which,  according  to  the  peculiar- 
ities of  the  patient,  may  be  modified  by  the  addition  of  saccharine  or 
other  more  sapid  substances  without  impairing  their  principal  qualities. 
The  action  of  lenitive  medicines  is  well  seen  in  their  use  as  enemata, 
when  the  rectum  is  the  seat  of  tenesmus  produced  by  hemorrhoids,  the 
inflammation  of  dysentery,  &c.  They  often  soothe  the  pain  and  calm 
the  spasm,  even  when  used  alone,  but  they  serve  as  convenient  vehicles 
for  other  remedies  of  a  more  positive  and  active  character. 

But  the  continued"  use  of  this  class  of  medicines  is  not  unobjection- 
able. If  they  are  employed  after  the  morbid  sensibility  of  the  digestive 
organs  has  subsided,  they  tend  to  impair  the  power  of  the  latter  in 
performing  even  their  natural  functions,  and  to  reduce  them  to  a  state 
of  atony  which  may  lay  the  foundation  of  serious  disease.  This  con- 
dition is  not  unfrequently  observed  in  acute  diseases  affecting  other 
organs  than  those  of  the  abdomen,  when  nutritious  food  having  been 
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too  long -withheld,  amylaceous  and  mucilaginous  articles  undergo 
decomposition  in  the  alimentary  canal,  distending  it  with  flatus  and 
causing  heart-burn  and  acid  eructations.  One  reason,  doubtless 
this  occurrence  is,  that  the  liver  and  other  glands  appropriated  to  the 
function  of  digestion  no  longer  secrete  in  sufficient  quantities  the 
fluids  which  are  essential  to  its  due  performance,  and,  instead  of  being 
converted  into  chyle,  or  preserved  unchanged  for  expulsion  from  the 
body,  the  substances  in  question  undergo  fermentative  decomposition 
as  they  would  elsewhere  under  the  influence  of  heat  and  moisture, 
distending  the  bowels  with  flatus,  and  sometimes  occasioning  diar- 
rhoea. 

Medicines  of  the  lenitive  class  may  in  other  ways  derange  the  stomach 
and  bowels.  Except  in  small  quantities  at  £i  time,  they  generally  pro- 
duce, when  given  alone,  an  unpleasant  impression  upon  the  palate, 
and  some  degree  of  nausea,  and,  indeed,  if  copiously  administered,  are 
apt  to  occasion  both  vomiting  and  relaxation  of  the  bowels.  These 
effects  are  sometimes  induced  with  a  curative  intention,  particularly 
when  the  irritability  of  the  gastro-intestinal  surface  is  such  that  medi- 
cines of  the  emetic  and  cathartic  classes  would  be  inadmissible.  Pre- 
parations containing  mucilage  or  starch  are  most  frequently  employed 
for  this  purpose,  but  the  fatty  oils  have  a  similar  effect  when  given  in 
large  doses.  It  is  undoubtedly  by  their  bulk,  in  part,  that  such  sub- 
stances produce  alvine  evacuations,  for  they  distend  the  bowel,  and  in 
this  manner  excite  its  peristaltic  movements  ;  but,  being  also  relatively 
indigestible,  they  act  as  moderate  irritants  and  provoke  their  own 
expulsion  by  stool.  This  is  the  case  even  with  the  simplest  and  mild- 
est of  all  ingesta.  A  copious  draught  of  cold  water  taken  upon  an 
empty  stomach,  is  one  of  the  very  best  means  of  procuring  an  alvine 
evacuation  when  torpor  of  the  bowels  depends  upon  their  mere  de- 
bility. 

Of  the  substances  belonging  to  the  present  class,  certain  of  the  con- 
stituents, viz.,  water,  fat,  albumen,  and,  perhaps,  gum,  are  supposed  to 
be  absorbed  from  the  alimentary  canal  without  any  change  of  compo- 
sition ;  but  sugar  is  converted  into  lactic  acid,  and  starch  into  the 
latter  and  grape  sugar.  But  as  none  of  these  substances  appear  un- 
changed, or  during  health,  in  the  secretions,  it  is  evident  that  they 
must  be  employed  for  the  purposes  of  the  economy.  Nitrogenous 
substances  (fibrin,  albumen,  casein,  gluten)  become  incorporated  with 
the  organs,  and  are  ultimately  excreted  in  the  bile  or  the  urine.  Car- 
bonaceous matters  (fat,  gelatin,  sugar,  gum,  starch)  are  supposed  to 
serve  less  as  nutriment  for  the  repair  of  wasted  tissue,  in  general,  than 
as  sustainers  of  animal  heat  by  means  of  their  combustion  with  the 
oxygen  absorbed  during  respiration.  Hence  these  substances  have 
been  called  respiratory  by  Liebig,  and  it  is  from  them  that  the  fat  is 
derived,  and  held  as  a  great  reserve  of  carbonaceous  matter  in  the 
system.  None  of  them,  however,  possess  the  power  of  nourishing  the 
body  when  given  alone,  and  this  is  equally  true  of  albumen,  fibrin, 
and  gelatin ;  while  on  the  other  hand,  a  combination  of  saccharine, 
oily,  and  nitrogenous  substances  with  water,  such  as  naturally  exists 
in  milk,  affords  the  most  perfect  nutriment  for  the  animal  frame, 
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cially  during  the  earlier  periods  of  its  development.  But,  in  propor- 
tion as  the  waste  of  the  system  is  augmented  by  laborious  exercise,  as 
in  adult  life,  the  more  highly  nitrogenized  forms  of  food  are  required 
to  maintain  the  strength.  If,  when  the  habit  of  employing  them  is 
confirmed,  the  diet  is  changed  to  amylaceous  substances,  immediately 
the  strength  declines,  and  the  tone  of  the  digestive  system  is  profoundly 
impaired ;  the  muscles  become  flabby  and  feeble,  the  skin  pale,  the 
bloodvessels  less  prominent,  and  the  arterial  pulsation  weaker.  Hence 
when,  in  the  course  of  inflammatory  affections,  the  activity  of  the  cir- 
culatory system  is  morbidly  increased,  the  use  of  lenitive  medicines  is 
an  important  element  of  the  cure. 

The  last  remark  refers  particularly  to  all  those  preparations  of 
which  water  forms  a  large  proportion,  and  also  to  water  itself,  as  has 
already  been  pointed  out.  The  symptom,  thirst,  which  accompanies 
febrile  affections,  and  sometimes  reaches  an  intense  degree,  is  a  suffi- 
cient indication  for  the  use  of  diluents,  which,  under  the  circumstances, 
are  always  preferred  at  a  low  temperature.  In  this  way  they  not  only 
dilute  the  blood  and  the  secretions,  and  promote  the  latter,  but  actually 
cool  the  circulating  fluids,  assuaging  the  burning  torments  of  fever 
and  calming  the  excitement  of  the  nervous  system.  In  those  cases  of 
a  different  class,  in  which  the  action  of  the  organs  and  the  molecular 
changes  of  the  tissues  are  impeded  by  the  spissitude  of  the  blood,  the 
administration  of  diluent  drinks  is  followed  by  a  sense  of  inexpress- 
ible relief.  This  is  often  witnessed  after  profuse  hemorrhage,  and 
during  the  exhausting  serous  discharges  which  characterize  epidemic 
cholera. 

Diluent  lenitives  are  the  appropriate  adjuvants  of  all  diuretic  medi- 
cines, and,  indeed,  without  them,  the  latter  will  seldom  operate  effi- 
ciently. In  order  to  promote  their  absorption  from  the  intestine,  it 
should  first  be  thoroughly  emptied  of  its  contents,  by  a  cathartic, 
which,  besides  removing  a  physical  impediment,  probably  renders 
absorption  more  active  by  its  stimulant  impression  upon  the  mucous 
membrane.  Although  proof  is  wanting  that  emollient  substances 
communicate  their  peculiar  properties  to  the  urine,  independently  of 
the  water  in  which  they  are  administered,  there  is,  at  least,  a  general 
belief  that  they  do  so,  and  one  which  few  persons  are  willing  to  dis- 
regard in  practice.  The  direct  connection  of  the  urinary  bladder  with 
the  sexual  organs  in  the  male,  and  its  close  apposition  and  sympathy 
with  them  in  the  female,  often  render  the  remedies  in  question  very 
beneficial  in  the  treatment  of  inflammation  and  irritation  of  the  organs 
of  generation.  When  the  menstrual  function  is  deranged  by  conges- 
tive affections  of  the  uterus  and  ovaries,  emollient  and  diluent  reme- 
dies, both  internally  and  locally,  are  frequently  of  signal  service ;  and 
they  are  even  more  palpably  so  in  urethral  inflammations  affecting 
the  mgde. 
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ACACIA.  —  Gum  Arabic. 

Description. — Gum  Arabic  is  the  concrete  juice  of  Acacia  vera,  A. 
Arabica,  A.  Senegal,  and  many  other  species  of  Acacia,  a  thorny  shrub, 
or  small  tree  which  abounds  in  Northern  Africa  and  in  Arabia.  The 
gum  exudes  spontaneously  from  the  trunk  and  branches,  and  hardens 
on  exposure  to  the  air.  The  finer  qualities,  which  are  imported  from 
Turkey,  occur  in  rounded,  pale  yellowish  lumps,  or  tears,  transparent 
but  traversed  by  fissures,  brittle,  inodorous,  and  of  a  slightly  sweetish 
taste.  Its  powder  is  opaque  and  white.  It  is  soluble  in  cold  and  in 
hot  water,  but  not  in  alcohol,  ether,  or  the  oils.  Its  solution  has  an 
acid  reaction,  and  gives  a  precipitate  with  a  solution  of  the  subacetate 
of  lead.  The  proximate  composition  of  gum  Arabic  is.represented  by 
soluble  gum  about  80,  water  17,  and  various  salts  3 ;  it  is  ultimately 
resolvable  into  carbon  42,  hydrogen  7,  oxygen  51. 

History. — Acacia  is  spoken  of  in  the  Hippocratic  writings  as  an 
African  or  Egyptian  tree,  and  Strabo  mentions  an  acacia  hedge  sur- 
rounding the  temple  of  Osiris,  at  Acanthus,  in  Egypt,  whither  the  gum 
was  brought.  A  similar  hedge  existed  at  Abydos,  and  was  dedicated 
to  Apollo.  The  leaves,  flowers,  and  fruit  were  all  used  as  astringent 
medicines,  and  even  the  gum  is  mentioned  as  a  remedy  for  uterine 
hemorrhage.1  Pliny  in  like  manner  speaks  of  the  astringency  of  the 
plant,  of  its  being  used  for  tanning,  and  of  the  astringent  and  sedative 
properties  of  the  gum,  which,  he  says,  is  employed  in  affections  of  the 
eyes,  for  dyeing  the  hair,  curing  erysipelas,  ulcers,  contusions,  prolap- 
sus of  the  uterus  and  rectum,  &c.  &c. ;  in  a  word,  it  is  treated  of  as  an 
active  astringent.2  In  this  account  Pliny  follows  Dioscorides3  and 
Theophrastus.4  It  is  impossible  that  these  descriptions,  and  others 
corresponding  to  them  by  certain  of  the  Arabian  authors,  should  have 
reference  to  gum  Arabic.  As  Matthiolus  long  ago  said,  "  it  is  easy  to 
perceive  that  gum  Arabic  is  a  very  different  thing  from  gum  acacia." 
Of  the  accounts  furnished  by  the  Arabian  authors,  almost  the  only 
one  that  appears  to  have  reference  to  that  which  we  call  gum  Arabic, 
is  given  by  Hobaisch,  who  says  :  "  It  restrains  ordinary  diarrhoeas,  and 
furnishes  a  coating  to  the  ulcerated  bowel ;  it  may  be  used  to  retain 
broken  bones  in  apposition ;  it  allays  coughing  when  it  is  held  and 
allowed  to  dissolve  in  the  mouth,  and  may  be  associated  with  other 
medicines  which  have  the  same  effect ;  it  is  useful  in  pulmonary  in- 
flammations and  catarrhs,  and  in  inflammations  of  the  eyes ;  it  may 
also  be  associated  with  purgative  medicines  to  temper  their  acrimony."5 

1  Dierbach,  Arzneim.  des  Hippokrates,  p.  65. 

2  Hist,  ^at.,  lib.  xx\v.  cap.  lxvii.         3  Lib.  i.  cap.  cxt.         *  Lib.  iv.  cap.  iii. 
6  Lb>'  Baithak,  ed.  Southeiuier,  ii.  133. 
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Action"  and  Uses. — Gum  Arabic  has  generally  been  looked  upon 
as  a  nutritious  article  of  diet,  and  travellers  have  asserted  that  the 
Arabs  in  crossing  the  desert  are  in  the  habit  of  subsisting  chiefly,  if 
not  exclusively,  upon  it.  It  is  probable  that  the  proportion  of  it  which 
enters  into  their  sustenance  has  been  exaggerated,  for  the  experiments 
of  Magendie  show  that  dogs  fed  exclusively  upon  this  substance  lose 
flesh  rapidly  and  at  last  perish  in  a  state  of  marasmus.  Boussingault 
fed  a  duck  with  fifty  grammes  of  gum  Arabic,  and  recovered  forty-six 
from  the  excrements ;  and  Frerichs,  Blondlot,  and  Lehmann  found  that 
neither  the  saliva  nor  the  gastric  juice  exercise  any  digestive  action 
upon  it.1  The  accurate  researches  of  Dr.  Hammond  also  led  him  to 
conclude  that  "gum,  so  far  from  having  any  value  as  an  alimentary 
substance,  is  positively  injurious,  owing  to  the  fact  of  its  clogging  the 
intestines,  and  thus  proving  a  cause  of  irritation.  As  an  article  of 
food  for  the  sick,  its  use  should  be  especially  condemned."2  These 
experiments  are  exceedingly  interesting,  but  they  do  not  prove  that 
gum  when  mixed  with  other  food  may  not  undergo  changes  which 
render  it  nutritive,  nor  should  the  experience  of  its  utility  in  the 
treatment  of  inflammations  of  the  stomach  and  bowels  be  lightly  set 
aside  by  conclusions  drawn  from  physiological  experiments,  however 
ingenious  or  however  honestly  performed.  The  loss  of  flesh,  and 
strength,  the  craving  hunger,  and  the  feverishness  induced  in  a  robust 
man  by  an  exclusive  diet  of  gum- water,  are  not  sufficient  reasons  for 
rejecting  it  as  the  food  of  one  who  is  already  enfeebled  by  fever,  and 
is  utterly  without  desire  for  food. 

As  a  medicine,  gum  Arabic  has  sometimes  been  used  in  powder  to 
arrest  bleeding  from  leech-bites,  from  the  gums,  &c,  which  it  does  by 
favoring  coagulation,  but  it  is  chiefly  employed  to  protect  mucous 
membranes  from  irritation.  When  the  fauces  are  dry,  and  therefore 
irritable,  a  piece  of  the  gum  allowed  to  melt  in  the  mouth  excites  the 
secretion  of  saliva,  and,  becoming  dissolved  in  this  fluid,  forms  a  pro- 
tective coating,  and  prevents  the  unpleasant  sensation  of  dryness  and 
the  tickling  cough  which  it  induces.  In  g  astro -intestinal  irritation,  and 
still  more  in  inflammation  of  the  bowels,  its  solution  is  more  soothing 
to  the  affected  membrane  than  water  alone,  and  is  probably  more  per- 
manent in  its  influence.  Combined  with  sugar  in  the  form  of  a  syrup, 
flavored  with  orange-flower  water,  and  properly  diluted,  it  is  an  agree- 
able and  useful  medicine  or  drink,  in  cases  of  slight  bronchial  inflam- 
mation. 

Administration. — An  officinal  solution,  Mucilage  of  Gum  Arabic 
(Mucilago  Acacia),  contains  in  each  fluidounce  half  an  ounce  of 
the  gum,  and  is  generally  prescribed  in  the  proportion  of  one  part  to 
twelve  in  a  mixture  or  emulsion.  Syrup  of  Acacia  (Syrupus  Acacia) 
prepared  with  gum,  sugar,  and  water,  is  convenient  for  addition  to 
mixtures,  and  may  also,  as  above  stated,  be  used  when  diluted  with 
water,  as  a  drink.  Gum  Arabic  is  used  as  the  basis  of  nearly  all  the 
so-called  pectoral  gums  and  lozenges. 

i  W.  A.  Hammond,  Prize  Essay,  Trans.  Am.  Med.  Ass.,  x.  575.       2  Ibid.,  p.  584. 
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ALTHJEA.  —  Marshmallow. 

Description. — Althaea  officinalis  is  an  herbaceous  perennial  plant, 
several  feet  in  height,  with  heart-shaped  or  ovate,  downy  leaves,  and 
a  long  tap-shaped,  and  fleshy  root.  It  grows  in  moist  and  marshy 
places  in  Europe  and  in  this  country,  but  in  the  former  is  extensively 
cultivated  for  medicinal  purposes.  In  Europe  the  root,  flowers,  and 
leaves  of  Malva  sylvestris,  Malva  rotundifolia,  and  Althsea  rosa,  as  well 
as  of  Althsea  officinalis,  are  employed  in  medicine.  Their  qualities 
are  not  materially  different.  As  found  in  commerce,  marshmallow 
root  is  in  fragments  several  inches  in  length,  deprived  of  their  epider- 
mis, round  or  in  split  pieces,  whitish,  light,  and  brittle.  When  chewed 
it  has  a  mucilaginous  and  sweetish  taste.  Its  chief  constituents  are 
mucilage  and  starch,  making  about  73  per  cent,  of  the  whole ;  it  also 
yields  some  sugar,  phosphate  of  lime,  and  fatty  oil.  Cold  water 
extracts  its  mucilage,  but  hot  water  its  starch  also.  Besides  these 
elements  it  contains  a  proximate  principle  called  althein,  which  is 
crystallizable,  inodorous,  almost  tasteless,  and  is  soluble  in  water  and 
diluted  alcohol. 

History. — Nothing  can  illustrate  more  perfectly  the  carelessness 
with  which  singular  qualities  are  sometimes  applied  to  medicinal  sub- 
stances, than  the  history  of  this  simple  plant.  Its  very  name,  accord- 
ing to  Dioscorides,  was  given  it  in  consequence  of  its  numerous  vir- 
tues, because  it  is  resolvent  and  maturative,  brings  abscesses  to  a 
head,  and  cicatrizes  them  when  voided.  Its  root,  boiled  in  water  or 
wine,  was  applied  as  a  pessary  in  uterine  inflammations,  and  its  decoc- 
tion as  an  injection  to  promote  the  discharge  of  the  placenta.  Its  juice, 
with  wine,  was  esteemed  diuretic,  and  useful  in  dysentery ;  with  vinegar, 
it  was  a  remedy  for  toothache ;  oil  in  which  its  seeds  had  been  cooked 
was  a  terror  to  serpents,  and  good  for  the  dysentery,  diarrhoea,  spitting 
of  blood,  &c.  &C.1  Pliny,  after  enumerating  these  and  similar  statements, 
says:  ''Other  marvels  are  told  of  mallows;  but  the,  greatest  of  all  is 
that  whoever  will  daily  drink  half  a  cupful  of  its  juice  will  be  exempt 
from  all  diseases."  Still  more  marvellous  is  that  which  he  himself  de- 
clares to  be  ascertained,  that  the  delivery  of  women  in  labor  is  hastened 
by  mallow  leaves  strewn  under  the  bed,  and  which,  he  adds,  must  be 
removed  immediately  after  the  delivery,  for  fear  that  the  uterus  should 
also  be  expelled.  He  also  avers,  on  the  authority  of  Xenocrates,  that 
the  seeds  of  a  species  of  mallow  in  contact  with  the  genital  organs  of 
women  infinitely  excite  their  venereal  desires,  and  that  three  roots 
applied  to  the  same  part  have  a  similar  effect!  With  more  truth  he 
states  that  injections  of  mallow  tea  are  very  serviceable  in  tenesmus 
and  dysentery,  and  that  taken  internally  it  relieves  dysurv.2 

Action  and  Uses. — Marshmallow  decoction  is  an  emollient  pro- 
tective, and  is  somewhat  nutritious,  but  when  long  and  abundantly 
used  it  impairs  the  digestion.  It  is  employed  as  a  demulcent  in  all 
inflammatory  and  irritated  conditions  of  the  mucous  membrane  of  the 

1  Lib.  iii.  cap.  cxlvi.  2  Lib.  xx.  cap.  Ixxxiv. 
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respiratory,  digestive,  and  urinary  organs,  and  poultices  formed  of  the 
"bruised  or  powdered  root  may  be  applied  to  local  inflammations  affect- 
ing the  skin.  The  decoction  has  been  used  as  an  injection  in  dysentery 
and  in  inflammation  of  the  uterus  and  vagina,  and  also  to  lesson  rigidity 
of  the  soft  parts  in  certain  cases  of  difficult  labor. 

A  preparation  sold  as  Marshmallow  paste  is  a  very  agreeable  de- 
mulcent, but  contains  no  marshmallow  at  all.  It  is  made  of  gum 
Arabic,  sugar,  and  white  of  eggs,  and  is  flavored  with  orange-flower 
water. 


CETRARIA.— Iceland  Moss. 

Description. — Cetraria,  or  Iceland  Moss  {Cetraria  Islandica),  is  a 
cryptogamous  plant  of  the  natural  order  of  lichens,  which  grows  in 
rocky  and  mountainous  situations,  and  most  abundantly  in  the  Alpine 
regions  and  northern  countries  of  Europe  and  America.  Its  name  is 
derived  from  the  resemblance  which  its  membranaceous  and  lobed 
frond  or  leaf  bears  to  an  ancient  leather  shield  (xairpia).  As  found  in 
commerce,  cetraria  consists  of  dry,  leathery,  crumpled  leaves,  which 
are  of  a  brownish  color,  with  occasional  red  spots  upon  the  upper 
surface,  and  paler  with  whitish  spots  beneath.  It  is  without  odor,  and 
has  a  bitter  mucilaginous  taste. 

Cetraria  imparts  its  virtues  to  boiling  water,  but  by  prolonged  boil- 
ing its  bitterness  is  impaired,  and  it  loses  its  peculiar  medicinal  virtues. 
Its  chief  components  are:  1.  Amylaceous  matter,  lichen-starch,  and 
inulin,  44  per  cent.  Of  these  two  constituents,  the  former  gives  a  blue, 
and  the  latter  a  yellow  color,  with  iodine.  Lichen  starch  differs  from 
ordinary  amylaceous  matter  in  not  being  contained  within  separate 
cells  or  granules.  It  is  extracted  by  boiling  water,  and,  on  cooling, 
acquires  the  consistence  of  a  jelly.  2.  Cetrarin,  a  bitter  principle,  3 
per  cent.  It  is  an  acid,  and  may  be  removed  from  the  plant  by  mace- 
rating it  in  a  weak  solution  of  carbonate  of  soda.  The  Icelanders,  in 
preparing  lichen  for  food,  grind  it  into  a  coarse  powder,  and  then  by 
repeated  washings  deprive  it  of  the  greater  part  of  its  bitterness.  Be- 
sides these  constituents,  lichen  contains  amylaceous  fibrin  36.2  per 
cent.,  gum,  sugar,  yellow  extractive,  bitartrate  of  potash,  tartrate  and 
a  trace  of  phosphate  of  lime,  and  a  trace  also  of  gallic  acid. 

History. — Iceland  moss  was  brought  into  notice  by  Olaf  Borrichius 
in  1674,  and  by  Hiarne  in  1683,  as  a  medicine  used  by  the  inhabit- 
ants of  Iceland  in  scurvy,  haemoptysis,  and  pulmonary  disease  with 
purulent  expectoration,  and  also  as  an  aliment  in  times  of  famine  when 
deprived  of  its  bitterness  by  being  cut  into  small  pieces  and  steeped 
in  water.  Many  physicians  vaunted  its  qualities  as  so  admirable  that 
near  the  close  of  the  last  century  Murray  could  say  of  it  "  inter  praes- 
tantissima  igitur  hodie  medicaminasplendet."1  This  general  confidence 
in  its  virtues  is  ascribed  to  the  influence  of  Scopoli,  an  Austro-Italian 
physician,  who  died  in  1788. 

1  Apparat.  Med.,  v.  499. 
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Action. — Lichen  is  mildly  tonic,  demulcent,  and  nutritious.  The 
first  named  quality  it  owes  exclusively  to  cetrarin,  and  the  others  to 
starch.  The  cetrarin  is  extracted  by  infusion  as  well  as  by  decoction, 
but  the  starch  by  decoction  only.  The  infusion  on  this  account  ex- 
hibits the  action  of  a  bitter  tonic.  It  has  a  very  bitter  taste,  increases 
the  appetite,  promotes  digestion,  and  thus  indirectly  favors  nutrition. 
It  manifests  no  stimulant  action  upon  the  circulation,  and  does  not 
occasion  constipation  of  the  bowels.  Like  other  bitter  tonics,  in  large 
doses,  on  the  contrary,  it  causes  diarrhoea,  nausea,  and  oppression  at  the 
stomach.  Deprived  of  its  bitter  principle,  lichen  does  not  differ  mate- 
rially in  its  action  from  other  amylaceous  preparations.  It  is  said  that 
the  milk  of  nursing  women  becomes  bitter  when  they  make  use  of 
lichen. 

Uses. — Lichen  was  first  used  as  a  medicine  by  the  Icelanders  and 
Greenlanders  in  chronic  pulmonary  complaints.  Linnaeus  also  gave 
it  the  preference  over  all  other  substances  of  its  class  as  an  article  of 
food  for  the  consumptive ;  but  Scopoli  first  brought  it  into  general 
notice  as  a  remedy  for  phthisis,  which  was  then  understood  to  include 
various  forms  of  chronic  bronchitis  as  well  as  tubercular  consumption. 
In  chronic  bronchial  affections  with  copious  purulent  or  mucous  ex- 
pectoration, it  was  highly  commended  by  Stoll.  It  was  reputed  to 
moderate  the  cough,  render  the  breathing  freer,  appease  the  fever, 
correct  the  qualities  of  the  sputa,  increase  the  appetite,  restore  the 
digestive  function,  augment  the  muscular  strength,  repress  colliquative 
perspiration  and  diarrhoea,  and  improve  the  nutrition,  substituting 
fulness  of  flesh  for  emaciation.  Is  was  expressly  stated  to  be  useless, 
but  not  injurious  in  tuberculous  phthisis.1  So  Reece,  admitting  the 
same  distinction,  says,  the  dietetic  properties  of  lichen  residing  in  a 
jelly  or  mucilage,  it  affords  support  to  the  debilitated  frame  of  a 
phthisical  patient ;  while  the  bitter  principle,  to  a  certain  extent,  is  evi- 
dently of  an  anodyne  or  composing  nature,  allaying  cough,  and,  unlike 
opium,  at  the  same  time  facilitating  expectoration,  abating  hectic  fever, 
and  quieting  the  whole  system,  without  constipating  the  bowels.  The 
bitter  quality  likewise  possesses  a  peculiar  tonic  power,  &c*  More 
recently,  M.  Clertan,  of  Dijon,  states,  that  the  absence  of  fever  and  pain 
are  necessary  conditions  for  the  administration  of  this  medicine,  and 
that  the  cases  in  which  it  is  most  successful  are  those  in  which  cough- 
ing is  constantly  provoked  by  a  tickling  in  the  trachea,  and  the  sputa 
are  viscid  and  transparent.3 

Decoctions  of  lichen  have,  been  used  in  chronic  affections  of  the 
bowels,  particularly  in  those  depending  upon  mere  relaxation  of  the 
mucous  membrane,  and  sometimes  also  in  chronic  dysentery  without 
symptoms  of  active  inflammation. 

Administration. — If  the  tonic  rather  than  the  demulcent  operation 
of  the  medicine  is  desired,  an  infusion  of  it  is  preferable  to  a  decoction ; 
but  usually  the  combination  of  virtues  obtained  by  moderate  boiling 
is  more  desirable.     The  officinal  decoction  (Decoctum  Cetrarin)  is 

1  Paplisky,  Appar.  Med.,  v.  514.  *  A  Treatise,  &c,  2d  ed.,  p.  3. 

»  Bull,  de  Therap.,  xliii.  182. 
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prepared  by  boiling  half  an  ounce  of  Iceland  moss  in  a  sufficient  quan- 
tity of  water  for  fifteen  minutes,  straining  with  compression,  and  adding 
sufficient  water  through  the  strainer,  to  make  the  decoction  measure  a 
pint.  This  quantity  may  be  taken  in  the  course  of  twenty- four  hours. 
In  order  to  correct  its  bitterness,  it  may  be  sweetened  with  honey  or 
sugar.  An  infusion  may  be  likewise  prepared  by  steeping  three 
ounces  of  the  bruised  plant  in  a  pint  and  a  half  of  boiling  water  for 
three  hours,  evaporating  the  liquor  with  gentle  heat  to  the  consump- 
tion of  one-half,  and  adding  sixty  grains  of  extract  of  liquorice.  Of 
this,  three  tablespoonfuls  may  be  taken  every  three  or  four  hours.  It 
has  sometimes  been  given  in  decoction  with  milk,  which  in  some  de- 
gree conceals  its  bitterness.  This  quality  may  be  diminished,  or,  in- 
deed, entirely  removed,  macerating  the  lichen  in  an  alkaline  solution 
containing  one  part  of  caustic  potash  to  three  hundred  parts  of  water, 
and  then  washing  it  with  cold  water. 


CHONDRUS.  — Irish  Moss. 

Description. — Carrageen,  or  Irish  moss,  consists  of  the  flat,  slender, 
cartilaginous  frond  of  Chondrus  crispus,  a  plant  of  the  natural  family 
Algss,  which  grows  upon  the  western  coast  of  Ireland,  England,  and  the 
continent  of  Europe.  When  fresh,  it  is  of  a  purplish  color,  but  fades 
in  drying,  until  it  becomes  yellowish  or  dirty  white,  except  in  small 
portions.  It  is  tough,  and,  as  it  were,  cartilaginous  or  horny,  partially 
translucent,  has  a  marine  odor,  and  but  little  taste.  It  dissolves  in 
boiling  water,  forming,  when  cold,  a  clear  and  colorless  jelly,  which  is 
not  unpleasant  to  the  taste.  It  contains,  according  to  Herberger,  pectin, 
79.1;  mucus  9.5;  resin  0.7;  with  fatty  matter,  free  acids,  phosphorus, 
alkaline  earths,  &c.  Iodine,  and,  also,  bromine,  have  been  detected  in 
carrageen.  According  to  Herberger,  the  pectin  of  this  plant,  which 
Berzelius  denominates  carragine,  is  peculiar;  differing  from  animal 
mucus  on  the  one  hand,  and  from  vegetable  mucus  on  the  other. 

History. — Carrageen  has  from  time  immemorial  been  used  as  food 
and  medicine  by  the  inhabitants  of  the  west  of  Ireland.  According  to 
Pereira,  it  was  introduced  into  medicine  by  Mr.  Todhunter,  of  Dublin, 
in  1830.  On  the  continent,  attention  was  first  drawn  to  it  by  Von 
Grafe,  in  1833. 

Action  and  Uses. — Carrageen  resembles  Iceland  moss  deprived  of 
its  bitter  principle.  It  is  simply  nutritious  and  demulcent;  yet  it  has 
had  an  extensive  reputation  for  efficiency  in  curing  chronic  pulmonary 
affections  attended  with  discharges  and  cough;  chronic  intestinal 
fluxes;  chronic  affections  of  the  urinary  passages,  &c.  But  there  is 
no  proof  that  it  possesses  any  peculiar  efficacy  in  these  disorders. 

A  preparation  which  is  highly  nutritious,  and  has  an  agreeable 
odor  and  taste,  may  be  made,  according  to  the  directions  of  Dr.  Frank, 
thus :  Take  of  Irish  moss,  macerated  and  washed,  gr.  xxx  ;  spring 
water  3xvj ;  boil  down  to  one-half,  strain  with  expression,  and 
add  to  the  strained  liquor,  white  sugar  3iv ;  gum  Arabic,  powdered, 
3j  ;  and  powdered  orris  root  gr.  xxx ;  heat  to  dryness  with  a  gentle 
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temperature,  stirring  constantly  so  as  to  obtain  a  pulverulent  mass,  to 
which  three  ounces  of  arrowroot  are  to  be  added  by  trituration.  A 
jelly  is  prepared  with  this  powder,  by  rubbing  a  teaspoonful  of  it  with 
a  little  cold  water,  and  then  pouring  a  cupful  of  boiling  water  on  it. 

{Neligan) 


LINUM.  — Flaxseed. 

Description. — Flaxseed  is  produced  by  Linnm  usitatissimum,  or 
common  flax,  which  seems  to  have  been  cultivated  first  in  Egypt,  and 
is  so  now  in  every  part  of  the  world.  It  is  an  annual  plant,  with  a 
slender  root,  smooth,  erect  stem,  about  a  foot  and  a  half  high,  and 
branched  at  the  top.  The  leaves  are  alternate,  lanceolate,  and  smooth, 
and  the  flowers  blue  and  arranged  in  terminal  corymbose  panicles. 
The  seed-pod  is  roundish,  about  the  size  of  a  pea,  and  contains  ten 
seeds  in  distinct  cells.  The  seeds  are  brownish  and  shining  without, 
whitish  within,  about  a  line  in  length,  and  of  a  flattened  oval  shape. 
They  have  no  smell,  but  an  unpleasant,  sweetish,  oily,  and  mucilagin- 
ous taste.  The  husk  contains  an  acrid  soft  resin,  and  the  nucleus 
fatty  oil,  gum,  mucilage,  starch,  albumen,  gluten,  &c.  The  mucilage 
is  readily  extracted  by  hot  water,  one  part  of  the  unbruised  seeds 
rendering  sixteen  parts  of  boiling  water  mucilaginous.  The  oil  is 
procured  by  expression.  The  ground  seeds  are  known  as  flaxseed 
meal. 

History. — Flax  was  known  to  the  ancient  Egyptians.1  Hippo- 
crates recommends  flaxseed  with  the  yolk  of  an  egg  in  children's 
catarrh,  in  abdominal  pains,  diarrhoea,  dysmenorrhcea,  and  leucor- 
rhoea.  He  prescribes  flaxseed  cataplasms  to  be  applied  to  the  chest 
in  inflammations  of  this  region,  and  is  careful  to  observe  that  the  ap- 
plication must  be  warm,  or  else  that  it  will  chill  the  patient.  He  more 
especially  speaks  of  them  as  emollient  remedies  for  inflamed  and  indu- 
rated parts.2  Pliny  furnishes  a  detailed  account  of  the  economical 
uses  of  flax,  among  which,  having  mentioned  the  manufacture  of  ropes 
and  sails  which  carry  men  to  perish  at  sea  without  the  rites  of  burial, 
he  exclaims:  "No  execration  is  strong  enough  against  the  inventor  of- 
such  things."3  Elsewhere  he  enumerates  its  medicinal  qualities,  as 
emollient,  maturative,  cleansing,  soothing,  and  healing.4  In  this  ac- 
count, which  he  copies  from  Dioscorides,  mention  is  also  made  of  the 
frequent  use  of  flaxseed  to  prepare  enemata  and  vaginal  injections. 
Arabian  writers  add  very  little  of  their  own,  but  one,  speaking  of 
flaxseed  enemata  in  dysentery,  says  that  they  are  most  efficient  when 
prepared  with  oil.* 

Action  and  Uses. — The  union  of  oil  and  mucilage  in  flaxseed  ren- 
ders it  peculiarly  adapted  for  many  external  applications  in  which  an 
emollient  is  required,  and  the  facility  with  which  its  infusion  is  ab- 
sorbed from  the  stomach  has  led  to  its  being  universally  used  to  pro- 

1  Exodus  ix.  31.  2  Dierbach,  Arzneim.  des  Hipp.,  p.  73. 

3  Hist.  Nat.,  lib.  xix.  cap.  1.  *  Hist.  Nat.,  lib.  xx.  cap.  xcii. 

6  Ebn  Baithar,  i.  134. 
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mote  a  diluent  and  diuretic  action.  In  all  inflammations  whatever  of 
the  internal  mucous  membranes,  flaxseed  tea  is  habitually  employed, 
but  especially  in  those  of  the  bronchia  and  urinary  organs.  In  the 
former  it  serves  as  a  vehicle  for  many  mild  expectorant  remedies,  and 
is  the  basis  of  numerous  ptisans,  containing  ingredients  like  those  of 
the  compound  decoction  of  barley.  It  also,  as  in  ancient  times,  is  a 
favorite  form  of  enema,  whether  for  the  purpose  of  merely  unloading 
the  rectum  of  faeces,  or  of  soothing  the  irritation  in  this  organ  produced 
by  dysentery,  haemorrhoids,  &c.  For  internal  use,  the  infusion  is  gene- 
rally made  with  half  an  ounce  of  the  whole  seeds  to  a  pint  of  boiling 
water.  It  may  be  prescribed  internally  in  any  quantity.  Externally 
it  is  often  resorted  to  in  cases  of  erysipelas,  burns,  &c,  but  it  is  apt  to 
harden  and  render  the  skin  very  stiff  and  uncomfortable.  In  such 
cases  acetate  of  lead  is  sometimes  dissolved  in  it.  The  subacetate 
cannot  be  used  in  the  same  manner,  as  it  undergoes  precipitation. 

The  flaxseed  poultice  is  the  one  most  frequently  emploj^ed  in  public, 
and  perhaps,  also,  in  private  practice.  It  is  prepared  by  pouring  boil- 
ing water  upon  the  meal,  and  stirring  the  mixture  until  it  acquires  a 
proper  consistence.  Before  being  applied  to  the  skin,  its  surface 
should  be  slightly  covered  with  sweet  oil  or  other  unctuous  substance, 
or  with  glycerin,  to  prevent  its  adhering,  and  also  to  obviate  the  irri- 
tation which  is  otherwise  apt  to  display  itself  in  the  form  of  a  papular 
or  pustular  eruption.  Flaxseed  poultices  have  a  greater  tendency 
than  others  to  render  the  skin  white,  wrinkled,  and  sodden. 


SALEP. 

Description-. — Salep,  which  is  not  officinal  in  the  Pharmacopoeia 
of  the  United  States,  is  the  bulb  of  Orchis  mascula,  and  other  species 
of  Orchis.  It  grows  abundantly  in  Southern  Europe,  and  is  found 
even  in  England ;  but  the  Salep  of  commerce  is  chiefly  brought  from 
the  Levant.  Salep  is  in  the  form  of  rounded  pieces,  from  the  size  of 
a  cherry  stone  to  that  of  an  almond,  of  a  grayish-yellow  color,  semi- 
transparent,  hard,  and  horny,  and  of  a  slightly  hircine  odor  when 
fresh.  It  is  exceedingly  difficult  to  pulverize,  unless  it  is  first  softened 
by  being  soaked  in  water.  Its  taste  is  mucilaginous  and  slightly  sa- 
line. Guibourt,  who  analyzed  the  recent  bulb,  found  it  to  consist 
chiefly  of  starch  slightly  soluble  in  boiling  water,  but  swelling  in  it  so 
as  to  form  an  abundant  and  tenacious  jelly  of  mucilage  and  calcareous 
salts.     C.  Schmidt  obtained  similar  results. 

History. — This  plant,  or  rather  the  genus  to  which  it  belongs,  was 
called  orchis,  or  cynos-orchis  (dog's  testicle)  by  the  Greeks,  on  account 
of  the  shape  of  its  bulbs.  Dioscorides  refers  to  the  popular  belief  that 
if  men  eat  the  larger  bulb  it  causes  them  to  engender  males,  and  that 
if  women  eat  the  smaller  they  conceive  females;  he  likewise  alludes  to 
the  notion  that  the  former  excites,  while  the  latter  restrains  the  vene- 
real passion.     He  also  mentions  that  cataplasms  are  made  of  the  bulbs 
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for  ulcers,  abscesses,  &c,  and  that  they  are  very  nutritious  as  food.1 
The  same  author  describes  very  correctly  the  peculiar  apposition  of 
the  bulbs,  when  he  says  they  lie  together  like  two  olives,  of  which  the 
one  is  full  and  succulent,  but  the  other  dry  and  wrinkled.  In  truth, 
as  is  now  well  known,  the  former  is  the  new  and  growing  bulb,  but 
the  latter  the  old  and  withered.  Floyer  calls  this  plant  Male  Fools- 
Stones,  and  says  that  the  rank  smell  of  the  bulb  shows  some  venereal 
virtue.2  Culpepper,  also,  like  Dioscorides,  attributes  contrary  virtues 
to  the  two  bulbs,  adding,  "these  alter  every  year  by  course,  when  the 
one  riseth  and  waxeth  full,  the  other  waxeth  lank  and  perisheth."3 
The  Arabian  physicians  prescribed  salep  with  great  confidence  in  con- 
sumption ;  the  Indian  practitioners  believe  it  to  be  a  powerful  strength- 
ener  of  the  body;  and  by  the  Egyptians  it  is  considered  as  a  medicine 
possessing  great  invigorating  virtues.4 

Action  and  Uses. — Salep  is  demulcent  and  nutritious,  and  tends 
rather  to  confine  than  to  relax  the  bowels.  The  notion  of  its  possessing 
aphrodisiac  virtues  was  evidently  suggested  by  the  arrangement  of  its 
bulbs  and  the  absurd  doctrine  of  signatures.  Of  amylaceous  substances 
there  is  none  superior  to  salep  as  food  for  those  who  are  disposed  to 
intestinal  relaxation,  and  hence  it  forms  one  of  the  most  useful  articles 
of  diet  for  infants  and  children  affected  with  summer  complaint  or 
diarrhoea.  In  chronic  dysenteric  affections,  and  in  the  diarrhoea  de- 
pendent upon  tuberculous  ulceration  of  the  bowels,  it  is  one  of  the  best 
articles  of  diet  that  can  be  employed.  The  mucilage  is  prepared  by 
first  macerating  powdered  salep  in  cold  water,  and  gradually  adding 
boiling  water,  with  stirring,  in  the  proportion  of  five  grains  to  the 
ounce  of  water.  Or,  instead  of  water,  milk  or  some  animal  broth  may 
be  used,  and  flavored  or  seasoned  according  to  circumstances.  Salep 
jelly  is  made  as  follows:  Rub  sixty  grains  of  salep  with  water  in  a 
mortar  until  it  has  swollen  to  four  times  its  original  bulk,  then  add 
gradually,  and  with  constant  stirring,  sixteen  ounces  of  boiling  water, 
and  boil  down  to  eight  ounces. 


SASSAFRAS  MEDU  LL  A.— Sassafras  Pith. 

Description. — The  pith  of  the  stem  of  Sassafras  officinale  is  in 
whitish,  semi-cylindrical  pieces,  very  light  and  spongy,  and  of  a  some- 
what camphoraceous  taste.  With  cold  water  it  forms  a  transparent, 
ropy  mucilage,  which  has  slight  adhesive  qualities,  and  is  not,  like 
mucilage  of  gum  Arabic,  rendered  turbid  by  alcohol. 

Action  and  Uses. — The  mucilage  of  sassafras  pith  is  demulcent, 
and  at  the  same  time  a  very  mild  local  stimulant.  It  may  be  used  for 
all  the  purposes,  both  internal  and  external,  to  which  the  mucilages 
are  applied.  It  is  most  commonly  employed  as  a  collyrium,  in  acute 
conjunctivitis,  either  alone,  or  as  a  vehicle  for  other  and  more  active 
remedies.      It  is  equally  appropriate  as  a   soothing  application   in 

1  Mat.  Med.,  lib.  iii.  cap.  oxxiv.  2  Touchstone,  &c,  p.  159. 

»  Herbal.  *  Ainslie,  Med.  Ind.,  i.  368. 
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erythematous  and  other  inflammations  of  the  skin.  Internally,  this 
mucilage  may  be  given  freely  as  a  drink  in  dysentery  and  other 
bowel  complaints,  and  in  febrile  affections  generally. 


SESAMI   FOLIUM.  — Benne  Leaf. 

Description. — Sesamum  Indicum  and  Sesamum  Orientate,  which 
are  the  officinal  sources  of  Benne,  are  natives  of  India,  but  now  abun- 
dant in  all  Asia,  Egypt,  and  Italy.  The  first  named  species  is  said  to 
be  that  which  is  cultivated  in  South  Carolina  (whither  it  was  brought 
from  Africa  by  the  negroes),  and  also  in  the  neighborhood  of  Phila- 
delphia. Sesame  is  an  annual  plant,  four  or  five  feet  high,  with  a 
pubescent  stem,  ovate-lanceolate  and  lobed  leaves,  reddish-white  axil- 
lary flowers,  and  an  oblong  capsule  containing  small,  oval,  yellowish 
seeds.  The  seeds  furnish  abundantly  a  fixed  oil,  and  the  leaves  yield 
to  cold  water  a  large  quantity  of  rich,  bland  mucilage,  closely  resem- 
bling that  of  sassafras  pith.  Mr.  Hubbell,  a  pharmaceutist  of  Phila- 
delphia, by  precipitating  the  mucilaginous  principle  with  alcohol,  and 
drying  it,  has  prepared  an  extract,  which  he  calls  "Sesamine,  or 
Benne-Leaf  Gum,"  and  which,  on  being  dissolved  in  water,  reproduces 
the  mucilage  in  nearly  the  same  condition  as  when  fresh. 

History. — Sesame  was  anciently  ranked  among  the  most  nutritious 
grains.  Hippocrates  recommended  consumptive  persons  to  use  bread 
made  of  it  instead  of  wheaten  bread,  and  in  pulmonary  catarrhs  he 
prescribed  an  emulsion  made  with  sesame,  almonds,  and  melon  seeds. 
To  this  day  sesame  is  employed  to  make  bread  throughout  oriental 
countries,  and  even  westward  to  the  Levant  In  Hindostan  the  natives 
use  the  expressed  oil  of  the  seeds  for  the  same  purposes  for  which  we 
employ  olive  oil,  and  also  as  a  medicine.  Ainslie  says  that  it  is  con- 
sidered by  some  native  practitioners  to  possess  emmenagogue  virtues, 
and  to  be  capable,  if  taken  incautiously,  of  producing  abortion. 

Uses. — The  seeds  of  sesame  are  used  by  the  negroes  of  South  Caro- 
lina in  making  broths,  and  are  also  eaten  parched.  The  oil  is  more 
bland  than  olive  oil,  and  may  be  applied  to  the  same  purposes.  The 
mucilage  is  generally  prepared  from  the  fresh  leaves  by  infusing  them 
in  cold  water.  It  is  much  esteemed  as  a  demulcent  drink  in  cholera 
infantum,  and  other  disorders  of  the  bowels  in  children.  Doubtless  it 
is  applicable  to  the  same  cases  as  other  mucilages,  both  internally  and 
externally,  and  in  the  former  mode  has  the  advantage  of  an  agreeable 
taste. 


TRAGACANTHA.—  Tragacanth. 

Description. — Tragacanth  is  the  concrete  juice  of  Astragalus  verus 
and  of  other  species  of  astragalus.  The  species  named  is  a  small  prickly 
shrub,  covered  with  pointed  imbricated  scales,  which  grows  wild  in 
many  parts  of  Asia  Minor.  The  gum  exudes  from  the  lower  part  of 
the  stem  through  natural  fissures  in  the  bark,  or  through  punctures 
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made  with  a  knife.  In  the  former  case  it  assumes  the  shape  of 
tortuous  vermicular  filaments,  and,  in  the  other,  of-  flatter  pieces  with 
concentric  elevations. 

Tragacanth  is  inodorous  and  insipid,  very  hard,  and,  owing  to  its 
strong  attraction  for  water,  difficult  to  pulverize  unless  thoroughly 
dried  and  pounded  in  a  heated  mortar.  When  added  to  water  it  does 
not  readily  dissolve,  but  forms  a  very  tenacious  paste,  and,  with  a 
larger  proportion  of  water,  a  very  thick  mucilage.  According  to 
Bucholz,  it  is  composed  of  common  gum  (arabin)  57  per  cent.,  and 
bassorin,  or  insoluble  gum,  43  per  cent.;  but  Guibourt  maintains  that 
tragacanth  contains  neither  arabin  nor  bassorin,  but  is  mainly  com- 
posed of  an  organized  gelatinous  substance,  which  swells  and  divides 
in  water,  so  as  only  partially  to  traverse  a  filter,  and  which  greatly 
differs  in  its  physical  and  chemical  properties  from  gum  Arabic. 
The  portion  which  is  insoluble  even  in  boiling  water  is,  according  to 
the  same  authority,  a  mixture  of  starch  and  woody  fibre.1 

History. — Tragacanth  was  well  known  to  the  ancients.  Dioscorides 
describes  it  as  a  concrete  juice  obtained  by  incisions  made  in  the  root  of 
a  tree,  and  says  that  it  is  associated  with  other  medicines  for  the  eyes, 
for  cough,  dryness  of  the  throat,  for  a  cracked  and  hoarse  voice,  &c. 
'He  adds  it  is  used  for  making  electuaries  or  lozenges  which  are  allowed 
to  dissolve  in  the  mouth.2  Galen  gives  a  similar  account,  adding  that 
it  moderates  the  activity  of  heating  or  irritating  medicines.  The  same 
remark  is  repeated  by  the  Arabians,  who  insist  upon  its  virtues  in 
promoting  expectoration  and  allaying  irritation  of  the  lungs,  and 
recommend  it  as  an  emollient  and  soothing  application  to  inflamed 
parts.3 

Action  and  Uses. — Tragacanth  is  demulcent  and  nutritious,  but, 
owing  to  the  difficulty  of  dissolving  it,  is  seldom  used  medicinally 
except  as  a  vehicle  for  medicines  that  are  not  soluble  in  water,  as  cam- 
phor, and  as  an  excipient  in  troches  and  lozenges,  which  are  intended 
to  dissolve  slowly  in  the  mouth.  On  account  of  its  tenacity,  the 
mucilage  of  tragacanth  (Mucilago  Tragacanth^:)  (3j  to  boiling 
water  Oj),  has  sometimes  been  used  as  a  protective  application  to 
burns. 


ULMUS. — Slippery  Elm  Bark. 

Description. — This  is  the  inner  bark  of  TJlmus  fulva,  the  slippery 
or  red  elm,  a  tall  native  tree  of  North  America,  growing  most  abund- 
antly west  of  the  Alleghany  Mountains.  The  outer  bark  is  rough, 
brownish  on  the  trunk  and  whitish  on  the  limbs.  The  inner  bark,  as 
brought  into  commerce,  is  in  long  flat  pieces,  of  a  tawny  color,  folded 
on  themselves,  readily  torn  into  long  fibres,  of  a  somewhat  sweetish 
smell  and  taste,  and  very  mucilaginous  when  chewed.  It  is  also  ground 
into  a  coarse  light  powder  of  a  grayish-yellow  color.     It  yields  its 

1  Hist,  des  Drogues,  4eme  ed.,  iii.  418.  2  Mat.  Med.,  lib.  iii.  cap.  xx. 

3  Ebx  Baithak,  op.  cit.,  ii.  350. 
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mucilage  abundantly  to  cold,  and  still  more  so  to  hot  water,  and 
precipitates  the  acetates  of  lead  from  their  solutions.  No  sufficient 
analysis  of  this  bark  has  been  published. 

Action  and  Uses. — Undoubtedly  the  principal  action  of  slippery 
elm  bark  is  due  to  its  abundant  mucilage,  in  virtue  of  which  it  is 
demulcent  in  a  high  degree.  But  that  it  contains  .another  peculiar 
principle  is  shown  by  its  power  of  preserving  fatty  substances  from 
rancidity.  This  power  was  well  known  to  the  aborigines,  who  pre- 
pared bear's  fat  by  heating  it  with  the  bark.  Dr.  Wright,  of  Cincin- 
nati, found  this  method  of  preserving  butter  and  lard  successful.1 

As  a  demulcent,  the  mucilage  of  slippery  elm  bark  (Infusum  Ulmi) 
is  constantly  used  in  all  acute  affections  of  the  respiratory,  digestive, 
and  urinary  organs.  It  is  grateful  to  the  taste,  and  does  not  readily 
disorder  the  stomach.  To  some  extent,  also,  it  is  nutritious.  The 
American  Indians  employed  it  internally  for  the  cure  of  some  cutane- 
ous diseases,  and  Dr.  Griffith  says  that  from  witnessing  its  effects  in 
some  extremely  obstinate  cases  of  herpetic  and  syphilitic  eruptions,  he 
was  inclined  to  attribute  to  it  higher  curative  powers  than  are  usually 
admitted.2  The  inner  bark  of  the  European  elm  ( U.  campestris)  has 
long  been  celebrated  as  a  remedy  in  such  disorders,3  but  besides  muci- 
lage, which  it  contains  in  less  quantity  than  the  American  species,  it 
has  a  bitter  and  astringent  taste. 

For  external  application,  the  mucilage  and  the  powdered  bark  are 
in  general  and  constant  use.  The  former  is  frequently  applied  to  ery- 
sipelatous and  other  acute  eruptions  of  the  skin,  and  the  latter,  as  a 
poultice,  to  abscesses,  inflamed  joints,  &c.  An  objection  to  both, 
however,  is  that  they,  and  especially  the  former,  harden  upon  the  skin 
and  render  it  stiff  and  uncomfortable.  When  poultices  of  slippery 
elm  are  used,  they  should  be  prevented  from  drying  by  being  covered 
with  oiled  silk,  gum  elastic,  gutta  percha,  or  some  other  impermeable 
material. 

In  1837,  Dr.  McDowell,  of  Virginia,  proposed  the  use  of  slippery 
elm  bark  to  dilate  strictures  of  the  urethra,  fistulas,  &c,  but  it  was 
found  that  the  liability  of  the  bark  to  fracture  rendered  it  an  ineligi- 
ble instrument.  Dr.  H.  E.  Storer,  of  Boston,  acting  upon  the  original 
suggestion,  applied  slippery  elm  bark  to  the  manufacture  of  tents  for 
dilating  the  neck  of  the  uterus  in  cases  of  disease  within  that  organ. 
By  disintegrating  the  fibres  from  each  other,  a  mass  of  flexible,  tough, 
spongy  tissue  was  obtained,  readily  moulded  into  the  shape  of  a  tent, 
endowed  with  a  less  degree  of  expansibility  than  sponge,  and  on  that 
account,  according  to  Dr.  S.,  more  safe  in  the  using.  It  is  also  free 
from  the  liability  of  producing  an  offensive  smell,  as  sponge  does, 
while  the  mucilage  it  yields  acts  favorably  upon  the  distended  parts.4 

'  U.  S.  Dispensatory.  2  Med.  Botany,  p.  653. 

»  Mem.  Lond.  Coll.  Phys.,  ii.  193. 

4  Bost.  Med.  and  Surg.  Journ.,  Nov.  1855,  p.  297. 
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A  MYLUM.—  Starch. 

Description. — Starch  is  a  proximate  principle  constituting  a  large 
portion  of  the  vegetable  food  consumed  by  animals.  It  is  prepared 
for  medicinal  purposes  by  washing  coarsely-bruised  wheat  repeatedly 
with  cold  water,  which  dissolves  out  the  starch,  and  then  separating 
the  latter  by  draining  off  the  water.  When  dried  and  prepared  for 
sale,  starch  is  in  irregular  or  columnar  white  masses,  light,  brittle,  and 
readily  pulverized.  It  dissolves  in  boiling  water,  and.  forms  with  it, 
on  cooling,  an  opalescent  semi-transparent  jelly  or  thick  liquid.  It 
forms  with  iodine  a  blue  compound,  and  is  the  most  delicate  and  cer- 
tain test  of  the  presence  of  iodine  in  solution. 

History. — Dioscorides1  and  Pliny*  both  describe  a  process  for  pre- 
paring starch,  which  is  almost  identical  with  that  used  at  the  present 
day,  and  the  former  mentions  it  as  a  demulcent  application  to  inflamed 
eyes,  and  to  ulcers,  and  says  that  internally,  it  is  useful  in  haemoptysis 
and  dryness  of  the  throat.  He  adds  that  it  is  made  into  porridge 
with  milk,  and  is  used  in  the  culinary  art.  Both  of  the  above  authors 
derive  amylum  from  a  jpriv.  and  nv%%  mill,  because  it  is  flour  made 
without  a  mill. 

Action  and  Uses. — Starch  is  used  in  solution  as  a  demulcent  to 
protect  irritated  surfaces,  but  chiefly  as  an  emollient  enema  in  dysen- 
tery, or  to  serve  as  a  vehicle  for  introducing  narcotic  or  other  sub- 
stances into  the  economy.  Bandages  saturated  with  starch  have  been 
employed  in  the  treatment  of  fractures  as  a  substitute  for  splints. 
Powdered  starch  is  extensively  used  to  dust  the  skin  of  infants  and 
delicate  females,  where  it  is  exposed  to  attrition,  or  to  absorb  the 
moisture  which  renders  it  liable  to  become  irritated.  Starch  mixed 
with  water  is  the  best  antidote  to  the  caustic  action  of  iodine  upon  the 
alimentary  canal,  as  it  forms  a  bland  compound  with  this  substance. 


AVENJE   FARINA.  — Oatmeal. 

Description. — Oatmeal  is  prepared  from  the  seeds  of  Avena  sativa. 
According  to  Christison's  analysis,  it  contains  72.8  per  cent,  of  starch  ; 
5.8  of  saccharo-mucilaginous  extract ;  3.2  of  albumen;  and  11.3  of 
lignin  or  bran. 

History. — Pliny  says  that  the  Germans  used  oatmeal  porridge  as 
food,3  that,  like  barley  and  other  grains,  it  is  made  into  poultices,  and 
that  its  decoction  is  good  for  a  cough.4  Dioscorides  and  Galen  make 
similar  statements,  but  the  latter  adds  that  although  it  is  fitter  food 

1  Lib.  ii.  cap.  xeiv.  2  Hist.  Nat.,  lib.  xviii.  cap.  xvii. 

3  Lib.  xviii.  cap.  xliv.  *  Lib.  xxii.  cap.  lxxix. 
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for  beasts  than  men,  yet  in  times  of  famine  it  is  used  by  the  latter.  In 
modern  times  the  Scotch  peasantry,  like  the  ancient  Germans,  depend 
upon  it  mainly  for  sustenance. 

Action  and  Uses: — On  chemical  grounds,  and  from  experience, 
oatmeal  must  be  regarded  as  very  nutritious,  but  when  used  as  an 
exclusive  diet  for  a  length  of  time,  it  is  apt  to  cause  acidity  of  the 
stomach.  The  prevalence  of  pyrosis  and  gastrodynia  among  those 
who  subsist  upon  it  is  well  known. 

In  medicine  it  is  chiefly  used  as  a  diet  for  the  sick,  made  into  a  thin 
mixture  with  water  (gruel),  and  is  more  nutritious  than  the  purely 
amylaceous  substances,  as  sago,  arrowroot,  &c.  It  is  one  of  the  best 
articles  of  food  that  can  be  taken  by  those  who  suffer  from  constipa- 
tion depending  upon  inertia  of  the  bowels  produced  by  sedentary 
habits.  Like  all  alimentary  substances  which  contain  an  unassimila- 
ble  element,  oatmeal  when  long  used  as  an  exclusive  diet,  is  apt  to 
leave  its  bran  in  the  bowels,  where,  by  gradual  accumulations,  it  may 
form  large  concretions. 

Oatmeal  gruel  or  porridge  is  prepared  by  boiling  from  one  to  two 
ounces  of  the  meal  with  three  pints  of  water  to  a  quart,  straining  the 
decoction,  allowing  it  to  stand  till  it  cools,  and  then  pouring  off  the 
clear  liquor  from  the  sediment.  Dr.  A.  T.  Thompson  gives  the  fol- 
lowing directions  for  preparing  Flummery  or  Sowens:  "Take  a  quart 
or  any  quantity  of  groats,  or  of  oatmeal ;  rub  the  groats  or  the  meal 
for  a  considerable  time  with  two  quarts  of  hot  water,  and  leave  the 
mixture  for  several  days  at  rest,  in  an  earthen  vessel,  until  it  becomes 
sour ;  then  add  another  quart  of  hot  ^vater,  and  strain  through  a  hair 
sieve.  Leave  the  strained  fluid  at  rest  until  it  deposits  a  white 
sediment,  which  is  the  starch  of  the  oats ;  lastly,  pour  off  the  super- 
natant water,  and  wash  the  sediment  with  cold  water.  The  washed 
sediment  may  be  either  boiled  with  fresh  water,  stirring  the  whole 
time  it  is  boiling,  until  it  forms  a  mucilage  or  jelly,  or  it  may  be 
dried,  and  afterwards  prepared  in  the  same  manner  as  arrowroot 
mucilage.  It  may  be  eaten  with  milk  or  wine,  or  lemon-juice  and 
sugar." 


HORDEUM.  — Barley. 

Description. — Barley  is  the  grain  of  Hordeum  vulgare  and  H.  dis- 
tichon.  It  has  been  found  growing  wild  in  both  hemispheres.  The 
cultivated  plant  is  too  well  known  to  require  description.  According 
to  Einhoff*  barley  contains  about  67  per  cent,  of  starch,  besides  sugar, 
gum,  gluten,  &c. ;  but  Proust  found  in  it  32  or  33  per  cent,  only  of  starch, 
and  57  or  58  per  cent,  of  hordein,  a  substance  which  differs  from  starch 
in  not  forming  a  paste  with  hot  water.  Pearl  barley  is  the  seed  de- 
prived of  its  investment,  by  which  means  it  is  reduced  to  an  almost 
pure  starch. 

History. — Barley  is  repeatedly  mentioned  in  the  books  of  the  Old 
Testament,  and  first  as  among  the  things  that  were  destroyed  by  the 
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plagues  of  Egypt.'  In  the  Hippocratic  writings  it  is  named  more  fre- 
quently than  almost  any  other  substance  used  in  medicine.  With  its 
husk  it  was  regarded  as  laxative,  but  when  deprived  of  this  invest- 
ment, as  tending  to  confine  the  bowels.  It  was  used  to  make  poul- 
tices, but  chiefly  to  form  ptisans ;  indeed  we  are  assured  that  the  word 
ptisan  standing  alone,  always  signified  barley  water.  It  was  prepared 
so  as  to  be  used  either  with  the  barley  in  it,  or  deprived  of  this  by 
straining  through  a  sieve.  It  was  held  to  be  the  best  of  all  articles 
in  febrile  affections,  both  as  food  and  drink,  on  account  of  its  mucila- 
ginous consistence,  its  digestibility,  and  its  agreeable  taste,  and  because 
it  does  not  produce  thirst  or  flatulence.  Barley  water  with  honey  was 
constantly  used  in  acute  pulmonary  affections.2  Dioscorides  says  that 
barley  is  detergent,  and,  contrary  to  the  statement  of  Hippocrates, 
that  it  is  flatulent  and  injurious  to  the  stomach,  but  in  the  latter 
opinion  he  is  also  opposed  to  Galen.  Dioscorides  dilates  upon  the 
advantages  of  cataplasms  made  of  barley  meal  and  applied  to  abscesses, 
and  other  inflammations  of  external  parts,3  and  Pliny  describes  in 
detail  a  number  of  such  applications  rendered  more  active  by  narcotic, 
stimulant,  or  astringent  ingredients.'1  The  Arabians  add  nothing  to 
these  accounts,  except  that  they  recommend  barley  water  as  a  gargle 
in  sore  throat.4 

Uses. — The  simple  decoction  of  barley  water  is  the  usual  drink 
prescribed  in  all  febrile  affections,  and  particularly  in  those  of  the 
pulmonary,  digestive,  and  urinary  organs.  It  is  more  appropriate 
than  rice  water  when  there  is  no  tendency  to  diarrhoea,  and  is  pre- 
sumed to  have  a  more  soothing  action  upon  the  inflamed  or  irritated 
mucous  membranes.  In  bronchial  affections  it  will  be  found  useful 
to  employ  the  compound  rather  than  the  simple  decoction,  or  to  use 
this  latter  sweetened  with  honey.  The  same  preparation  may  be  used 
as  a  gargle  in  sore  throat  with  or  without  the  addition  of  lemon-juice 
or  other  acid,  either  vegetable  or  mineral. 

For  medicinal  purposes  barley  is  chiefly  used  in  decoction  (Decoctum 
Hordei),  which  is  prepared  by  boiling  for  a  short  time,  two  ounces 
of  well  washed  pearl  barley  in  half  a  pint  of  water,  which  is  then 
thrown  away,  and  four  pints  of  boiling  water  are  added.  The  whole 
is  boiled  down  to  two  pints  and  strained.  If  to  the  simple  decoc- 
tion, thus  prepared,  are  added  two  ounces  and  a  half  of  figs,  five 
drachms  of  bruised  liquorice  root,  two  ounces  and  a  half  of  stoned 
raisins,  and  a  pint  of  water,  and  the  mixture  is  boiled  down  to  two 
pints  and  strained,  we  have  a  compound  decoction  of  agreeable  taste 
and  useful  qualities,  as  being  both  laxative  and  demulcent. 


MARANTA. —  Arrow-root. 

Description. — Arrowroot  is  the  fecula  derived  from  the  rhizome 
of   Maranta   arundinacea  and  other   species   of  Maranta   cultivated 

1  Exodus  ix.  31.  *  Dierbach,  Arzneim.  des  Hippokrat.,  p.  9. 

8  Mat.  Med.,  lib.  ii.  cap.  lxxix.  4  Hist.  Nat.,  lib.  xxii.  cap.  lxviii. 

6  Ebx  Baithab,  ii.  97. 
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in  the  West  Indies,  and  the  extreme  southern  parts  of  the  United 
States,  the  East  Indies,  the  Mauritius,  and  Southern  Africa,  to  which 
places  it  was  transplanted  from  the  West  Indies.  The  most  esteemed 
is  brought  from  Bermuda.  The  rhizome  is  elongated,  horizontal, 
articulated,  fleshy,  and  white.  Besides  65  per  cent,  of  water,  it  yields 
26  per  cent,  of  starch,  which  is  obtained  by  reducing  the  rhizome  to  a 
pulp,  mixing  it  with  water,  passing  it  through  a  sieve  to  remove  the 
impurities,  draining  off  the  water,  and  drying  the  fecula  in  the  sun. 
As  found  in  the  shops,  Bermuda  arrowroot  is  a  snow-white  powder, 
intermixed  with  small,  irregular  masses  of  fecula,  somewhat  gritty 
under  pressure,  and  of  a  sweetish  taste  as  it  dissolves  in  the  mouth. 

History. — "  This  plant  was  brought  from  the  island  of  Dominica 
by  Colonel  James  Walker,  to  Barbadoes,  and  there  planted.  From 
thence  it  was  sent  to  Jamaica.  That  gentleman  observed  that  the  na- 
tive Indians  used  the  root  against  the  poison  of  their  arrows  by  mash- 
ing and  applying  it  to  the  poisoned  wounds.  The  valuable  properties 
of  the  starch  made  from  the  root  are  mentioned  by  Hughes  in  1751, 
and  the  mode  of  preparing  it  described  by  Browne  in  1789."  (Pereira.) 

Action  and  Uses. — As  the  purest  natural  form  of  starch,  arrowroot 
is  nutritious  and  demulcent.  It  is  entirely  devoid  of  irritant  properties, 
in  which  respect  it  differs  materially  from  potato  starch,  which  is  fre- 
quently sold  under  its  name.  On  this  account  it  constitutes  a  very  excel- 
lent article  of  diet  for  the  sick  in  all  febrile  affections,  and  especially  in 
disorders  of  the  stomach  and  bowels.-  It  is  superior  to  all  other  articles 
of  the  amylaceous  class  as  food  for  infants  at  weaning,  or  when  milk 
alone  proves  indigestible.  It  is  prepared  by  mixing  a.tablespoonful 
of  arrowroot  with  a  little  cold  water  until  it  is  reduced  to  a  paste,  and 
then  gradually  adding  a  pint  of  boiling  water  or  milk,  or  due  propor- 
tions of  each,  stirring  the  mixture  at  the  same  time.  It  may  then  be 
sweetened.  Cream  is  sometimes  added  to  the  watery  solution  in  cases 
of  irritability  of  the  stomach  or  bowels.  In  low  forms  of  disease  a 
little  wine  or  spices  may  also  be  used  with  the  watery  preparation  of 
arrowroot. 

Other  varieties  of  fecula  resembling  the  above  are  used  medicinally. 
The  purest  of  these  is  Tous-les-mois,  obtained  from  a  tuberous  root  of 
the  West  Indies  (Canna  cocinea,  Guibourt).  Purified  potato  starch  an- 
swers for  ordinary  purposes  as  food,  but,  as  remarked,  not  when  the 
stomach  and  bowels  are  irritable. 


ORYZA.— Rice. 

Description. — The  fruit  of  Oryza  Sativa,  a  native  plant  of  the  East 
Indies,  but  now  cultivated  in  many  parts  of  the  western  world,  and 
especially  in  the  United  States  and  in  Italy.  It  contains  about  85 
per  cent,  of  starch,  and  nearly  4  per  cent,  of  gluten,  and  cannot  be  con- 
sidered as  nutritious  as  wheat. 

History. — Rice  was  known  to  Celsus,  Pliny.  Dioscorides,  and  Galen, 
who  all  agree  in  ascribing  to  it  nutritive  qualities,  and  in  stating  that 
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it  tends  to  confine  the  bowels,  and  hence  is  appropriate  in  relaxation 
of  these  parts.  The  Arabians  speak  of  the  peculiar  efficacy  of  rice- 
water  in  colic  and  dysentery,  when  given  by  the  mouth,  and  also  as 
an  enema.  They  further  allude  to  its  universal  use  by  the  Orientals 
as  food. 

Uses. — Eice,  it  is  well  known,  forms  the  almost  exclusive  food  of 
millions  of  the  human  race,  yet  it  has  been  doubted  whether  it  is  fitted 
of  itself  to  sustain  life !  When  properly  boiled  it  forms  an  excellent 
diet  for  the  sick,  and  its  decoction,  or  rice-water,  is  peculiarly  adapted 
to  affections  accompanied  with  looseness  of  the  bowels.  Kice  water  is 
made  by  boiling  two  ounces  of  rice  in  two  quarts  of  water,  for  an  hour 
and  a  half,  and  sweetening  or  flavoring  it  according  to  circumstances. 


SAGO. 

Description. — Sago  is  the  prepared  fecula  of  Sagus  Rumphii,  and 
other  trees  of  the  palm  tribe,  growing  in  the  East  Indies,  and  especially 
in  the  Islands  of  the  Indian  Archipelago.  It  is  obtained  by  mixing  with 
water  finely  broken  pieces  of  the  stem  of  the  tree,  by  which  the  fecula 
is  extracted.  It  is  then  separated  by  straining  from  the  woody  frag- 
ments, and  the  water  is  evaporated,  leaving  the  fecula  behind.  It  is 
afterwards  prepared  with  much  skill,  and  brought  into  commerce  in 
the  form  of  small,  whitish  or  pinkish  spherical  grains,  which  become 
transparent  in  hot  water,  and  ultimately,  although  not  readily,  dissolve 
in  it.  Sago  is  probably  composed  almost  entirely  of  starch,  but  we 
are  not  acquainted  with  any  analysis  of  it. 

History. — The  earliest  account  of  sago  was  given  by  Marco  Polo 
in  the  thirteenth  century,  but  it  was  more  accurately  described  by 
Clusius  in  the  sixteenth.  Granulated  sago  was  first  taken  to  Europe 
in  1729.1 

Uses. — Sago  is  demulcent  and  nutritious,  and  is  admirably  adapted 
to  be  used  as  food  for  the  sick  whenever  the  digestive  organs  are  feeble, 
or  the  existence  of  fever  calls  for  nourishment  without  stimulus.  It 
is  generally  more  acceptable  to  the  palate  than  arrowroot  or  tapioca, 
and  is  more  digestible  than  rice. 


TAPIOCA. 

Description. — Tapioca  is  the  fecula  of  the  root  of  Jatropha  Mam- 
hot,  or  cassava,  a  native  shrub  of  the  West  Indies  and  Brazil,  although 
Raynal  states  that  it  was  originally  brought  from  Africa  by  the  negroes.2 
The  root  is  a  large  tuber  abounding  in  a  milky  juice.  It  is  reduced 
to  a  pulp  and  subjected  to  pressure,  dried  and  ground,  and  its  volatile 
and  poisonous  part  having  been  dissipated  by  heat,  it  is  used  to  make 
bread,  puddings,  &c.  The  expressed  juice  contains  a  large  proportion 
of  fecula,  which  subsides  on  standing,  and  then,  after  having  been  well 

1  Stkumpf,  Handbucb.,  i.  39.  2  Diet,  de  Mat.  Med.,  iii.  677. 
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washed  with  water,  is  dried  in  the  sun  or  by  artificial  heat,  and  forms 
the  tapioca  of  commerce. 

Tapioca  consists  of  rough,  irregular,  whitish  masses,  from  the  size 
of  a  grain  of  mustard  seed  to  that  of  a  cherry-stone.  It  is  hard,  tough, 
has  but  little  taste,  is  slightly  soluble  in  cold  water,  and  forms  with 
boiling  water  a  transparent,  viscid,  and  tremulous  jelly.  When  the 
starch  is  dried  without  heat,  it  constitutes  the  cassava  starch  or  Brazil- 
ian arrowroot  of  commerce.  It  closely  resembles  genuine  arrowroot 
in  external  appearance. 

Tapioca,  it  has  been  stated,  is  associated  in  the  root  of  the  plant 
from  which  it  is  derived,  with  a  poisonous  juice.  The  noxious  prin- 
ciple is  extremely  volatile,  and  is  dissipated  by  heat  or  even  by  the 
exposure  of  the  juice  to  the  air  for  thirty-six  hours.  It  has  been  ob- 
tained by  distillation.  Half  a  teaspoonful  destroyed  a  dog  in  less  than 
five  minutes ;  and  a  slave  condemned  to  death  was  killed  in  as  short 
a  time  by  thirty-five  drops  of  the  liquid.1  In  1796,  Dr.  Clark,  of 
Dominica,  described  its  sudden  and  fatal  effects  upon  man  and  beast, 
comparing  them  with  those  of  prussic  acid.  He  mentions  as  the  prin- 
cipal symptoms  produced,  spasmodic  constriction  of  the  throat,  con- 
vulsions, coma,  and  death,  with  dilated  pupils.2  This  union  of  a 
deadly  poison  with  a  highly  nutritive  substance  is  met  with  in  the  case 
of  bitter  almonds  and  some  other  fruits,  and  most  frequently  the  poison 
is  found  to  be  prussic  acid  or  a  substance  convertible  into  it  (amyg- 
dalin  ?)  by  the  operation  of  the  stomach.  MM.  Henry  and  Boutron- 
Charlard,  however,  found  free  hydrocyanic  acid  in  the  bitter  cassava 
root.3 

History. — Tapioca  was  described  by  Piso,  in  the  middle  of  the  17th 
century,  under  the  title  Kadix  Mandihoca."  This  author  mentions  the 
demulcent  and  nutritive  qualities  of  the  starch,  and  the  poisonous 
nature  of  the  juice  of  the  root.  The  same  peculiarity  is  noticed  by 
Petrus  Martyr.5 

Uses. — Tapioca  is  chiefly  used  as  food  for  infants  and  for  the  sick. 
Dr.  Christison  says :  "  No  amylaceous  substance  is  so  much  relished 
by  infants  about  the  time  of  weaning ;  and  in  them  it  is  less  apt  to 
become  sour  during  digestion  than  any  other  farinaceous  food,  even 
arrowroot  not  excepted."  Mucilage  of  tapioca  may  be  made  a  follows : 
Take  a  tablespoonful  of  tapioca,  macerate  it  in  a  pint  of  warm  water 
for  an  hour,  and  then  boil  it  for  ten  minutes,  stirring  all  the  time. 
Sugar  may  then  be  added,  with  lemon-juice,  or  currlht  jelly,  nutmeg, 
wine,  &c,  to  give  it  a  flavor,  neutralize  its  somewhat  pasty  taste,  and 
adapt  it  to  the  condition  of  the  patient. 

1  Diet,  de  Mat.  Med.,  iii.  677. 

2  Med.  Facts  and  Obs.,  vii.  289. 

3  Mem.  de  l'Acad.  de  Med.,  v.  212. 

4  De  Indiae  utriusque  re  naturali,  &c,  p.  114. 
6  Sprengel,  Hist.  Rei.  Herb.,  ii.  370. 
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ADEPS.  — Lard. 

Description. — Lard  is  the  prepared  fat  of  the  hog  (Sus  Scrofa).  It 
is  separated  by  means  of  heat  and  water  from  the  blood,  cellular  tis- 
sue, and  other  impurities  mixed  with  it.  When  pure,  lard  is  a 
white,  granular,  unctuous  soft  solid,  of  faint  taste  and  smell.  It  is 
insoluble  in  water,  but  is  partially  soluble  in  alcohol  and  in  ether. 
According  to  Braconnot,  it  is  composed  of  62  per  cent,  of  olein  and  38 
per  cent,  of  margarin  and  stearin.  It  speedily  becomes  rancid  by 
keeping,  and  to  prevent  this  change  it  is  usually  mixed  with  salt. 
When  employed  for  medicinal  purposes,  this  addition  must  be  removed 
by  melting  the  lard  in  water,  agitating  it  so  as  to  abstract  all  the  salt, 
and  then  cooling  it  until  the  pure  lard  concretes  on  the  surface  of  the 
liquid.  The  addition  of  benzoin  to  lard  prevents  it  from  becoming 
rancid. 

History. — Pliny1  mentions  as  the  etymology  of  axungia,  the  Latin 
word  for  lard,  axis,  axle,  and  ungere,  to  anoint,  because  the  ancients 
made  use  of  lard  to  grease  the  axles  of  their  carriages.  He  speaks 
also  of  fresh  and  salted  lard,  and  of  its  use  as  an  emollient,  warming, 
resolvent,  and  detergent  remedy;  of  the  value  of  fresh  lard  as  a  dress- 
ing for  burns,  frost-bite,  and  abrasions,  and  of  inunctions  with  it  to 
relieve  muscular  fatigue.  He  refers  particularly  to  its  internal  ad- 
ministration for  the  cure  of  phthisis,  when  it  is  boiled  with  old  wine, 
from  which  it  is  evident  that  the  present  treatment  of  the  disease  by 
oily  substances  is  not  new.  Celsus  says :  "  It  is  necessary  for  the  body 
to  be  anointed,  and  gently  rubbed  even  in  acute  and  recent  distem- 
pers."2 Dioscorides3  describes  at  great  length  the  mode  of  preparing 
lard  and  other  animal  fats  for  medicinal  purposes;  and  Galen  is 
equally  copious  in  detailing  the  uses  of  each  of  them.  He  states 
that  lard  is  the  most  emollient  of  them  all,  and  the  most  appropriate 
excipient  in  making  all  kinds  'of  ointments,  while  olive  oil  is  more 
stimulating  or  heating.  It  may  not  be  uninteresting  to  notice  that  of 
bear's  grease,  he  says :  "  Even  were  it  true,  as  some  maintain,  that  it 
is  a  cure  for  baldness,  yet  we  possess  far  more  efficient  remedies  for 
this  affection." 

Action  and  Uses. — Lard  is  familiarly  known  as  an  article  of  food, 
and  is  extensively  employed  in  the  culinary  art.  It  is  with  difficulty 
digested  by  delicate  stomachs,  and  should  never  be  used  without  a 
large  admixture  of  some  farinaceous  article. 

As  a  medicine  it  is  seldom  administered  internally,  except  among 
ihe  vulgar  as  a  laxative  in  infantile  cases  of  bowel  complaint.     Ex- 

1  Hist.  Nat.,  lib.  xxviii.  cap.  xxxrii.  2  Book  ii.  chap.  xiv. 

3  Mat.  Med.,  lib.  ii.  cap.  lxix. 
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ternally  it  is  in  constant  use,  but  less  on  account  of  its  own  virtues 
than  because  it  is  the  usual  excipient  of  medicinal  substances  which 
are  to  be  applied  in  the  form  of  ointment.  After  the  example  of  the 
ancients,  it  has  been  employed  and  highly  recommended  (1837)  by 
Wolters,  a  German  physician,  as  a  remedy  for  phthisis.  This  person 
prescribed  repeated  and  prolonged  frictions  of  the  back  and  breast  of 
consumptive  patients  with  a  piece  of  the  subcutaneous  fat  of  pork  still 
attached  to  the  integument.  More  recently  (1848)  Dr.  Schneeman,  of 
Hanover,  proposed  this  treatment  in  scarlet  fever,  alleging  that  it  not* 
only  relieved  the  burning  and  itching  of  the  skin,  but  also  modified 
the  affection  of  the  throat,  and  protected  against  the  sequelae  of  the 
disease.1  It  was  employed  extensively  by  Mauthner,  of  Vienna,  and 
received  his  commendation ;  and  Dr.  J.  F.  Meigs  has  found  that  the 
less  offensive  application  of  glycerin  and  cold  cream  has  the  effect  of 
lowering  the  pulse,  alleviating  the  external  heat,  dryness,  itching,  and 
irritation,  and  diminishing  the  injurious  effects  of  the  disease  upon  the 
constitution  at  large.2  From  what  we  have  observed,  these  effects  are 
unquestionable,  and  afford  a  sufficient  ground  for  employing  the 
remedy ;  but  we  have  seen  no  evidence  of  its  being  curative  in  cases 
which  would  not  otherwise  have  recovered. 

Mauthner,  Schneeman,  and  others  also  employed  inunctions  of  lard 
in  measles,  and  with  more  favorable  results,  it  is  said,  than  are  obtained 
by  the  method  in  common  use.3 

In  scarlet  fever  the  inunctions  should  be  applied  twice  a  day  or 
oftener,  according  to  the  heat  of  the  skin,  and  as  much  as  possible 
over  the  whole  surface  of  the  body.  The  operation  is,  however,  some- 
times found  annoying,  and,  after  having  been  several  times  repeated, 
the  bed  linen  becomes  so  much  soiled  that,  unless  the  inunction  ap- 
pears necessary,  a  repugnance  is  felt  on  the  part  of  the  attendants  as 
well  as  of  the  patient,  to  its  being  continued. 


AMYGDALA    AM AR A.  —  Bitter  Almond. 
Amygdala  Dulcis.  —  Sweet  Almond. 

Description. — Almonds  are  the  seeds  of  Amygdalus  communis,  a 
tree  which  is  a  native  of  Asia  Minor  and  Africa,  and  is  cultivated  in 
the  South  of  Europe  and  partially  in  the  southern  portions  of  the 
United  States.  It  is  usually  fifteen  or  twenty  feet  in  height,  with 
spreading  branches,  and  bears  numerous  white  or  pinkish  flowers. 
The  fruit  is  a  drupe  with  rather  a  membranous  than  a  fleshy  covering, 
which,  when  ripe,  opens  and  exposes  a  shell  within  which  is  the  ker- 
nel. According  to  the  qualities  of  the  latter,  almonds  are  divided  into 
sweet  and  bitter. 

History. — The  almond  is  one  of  the  most  ancient  of  fruits. 
It  was  among  the  articles  which  Jacob  sent  into  Egypt  to  redeem 

1  Lancet,  Sept.  1849.  2  Diseases  of  Children,  2d  ed.,  p.  523. 

»  Bull,  de  Therap.,  lv.  141. 
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his  son.1  In  the  Hippocratic  writings  they  are  stated  to  be  warm- 
ing and  nutritive,  are  recommended  with  squill  and  honey  for  in- 
ternal purulent  discharges,  in  emulsion  for  pulmonary  affections  and 
for  leucorrhoea,  with  honey  and  wormwood  for  jaundice,  and  externally 
in  excoriations  about  the  genitals.  Bitter  almonds  are  also  directed 
in  hysteria,  and  for  a  lotion  to  remove  freckles.2  The  latter  applica- 
tion is  mentioned  by  Dioscorides,  who  also  advises  a  decoction  of  the 
root  for  the  same  purpose,  a*  suppository  of  almonds  to  bring  on  the 
menses,  a  cataplasm  of  bruised  almonds  for  pain  in  the  head,  &c.  In- 
ternally, he  says,  they  alleviate  pains,  open  the  bowels,  promote  sleep, 
excite  the  urinary  secretion,  and  are  useful  in  haemoptysis.  Five  or 
six  bitter  almonds  taken  before  supper  prevent  intoxication.  The 
bitter,  he  adds,  are  more  useful  in  medicine  than  the  sweet  variety.3 
Pliny  describes  different  varieties  of  the  almond  tree  which,  he  states, 
came  originally  from  Pontus,  whence  the  fruit  had  the  name  of  Pontic 
nuts.4  He  attributes  to  bitter  almonds  the  more  active  properties 
enumerated  above,  and  says  of  sweet  almonds  that  they  are  less  active 
as  medicines,  but  are  laxative  and  diuretic.5  Galen  included  bitter 
almonds  among  the  attenuant  medicines;  according  to  him,  they  cleanse 
the  liver  of  inspissated  humors,  remove  spots  from  the  skin,  promote 
the  expectoration  of  mucus,  and  are  useful  for  pains  in  the  spleen,  kid- 
neys, and  bowels.  By  the  Arabian  authors  they  are  described  in  nearly 
the  same  terms ;  one,  however,  prescribes  an  emulsion  of  almonds  for 
dysury,  and  states  that  they  increase  the  secretion  of  semen,  another 
recommends  their  emulsion  for  a  dry  cough,  and,  according  to  Rhazes, 
when  eaten  with  sugar  they  are  fattening  in  a  high  degree.9 

1.  Sweet  Almonds. — When  deprived,  by  soaking  in  hot  water,  of 
their  epidermis,  which  is  bitter,  they  have  a  bland,  mucilaginous,  and 
sweetish  taste.  On  being  triturated  with  water  they  form  a  white 
emulsion  known  as  milk  of  almonds.  This  peculiarity  is  due  to  their 
containing,  besides  fixed  oil,  sugar  and  gum,  an  albuminous  substance 
called  emulsin,  which  coagulates  at  the  boiling  heat  of  water,  and  is 
precipitated  from  its  solution  by  alcohol. 

Action  and  Uses. — Emulsion  of  sweet  almonds  (Mistura  Amygdalae), 
which  is  the  form  in  which  they  are  generally  employed  in  medicine, 
is  demulcent,  nutritious,  sedative,  and  slightly  diuretic  and  laxative. 
It  is  made  by  triturating  in  a  mortar  half  an  ounce  of  freshly-blanched 
almonds  with  half  an  ounce  of  gum  Arabic  and  two  drachms  of  sugar, 
and  then  adding  gradually  half  a  pint  of  distilled  water,  and  straining 
the  mixture.  It  may  be  drunk  ad  libitum.  It  is  much  used  in  Eu- 
rope, and  deserves  to  be  in  this  country,  in  all  internal  inflammations, 
as  a  demulcent  and  soothing  drink.  It  is  especially  useful  in  acute 
affections  of  the  air-passages  and  of  the  primae  viae,  and  in  all  irritations 
of  the  urinary  passages.  It  may  also  be  employed  as  a  vehicle  for 
medicines  which  tend  to  nauseate  or  to  irritate  the  stomach  or  bowels, 
but  in  this  respect  it  is  generally  inferior  to  mucilage  of  gum  Arabic. 

1  Genesis  xliv.  11.  2  Dierbach,  Arzneimittel  des  Hippokrates,  p.  48. 

3  Lib.  i.  cap.  cxxxix.  *  Hist.  Nat.,  lib.  xv.  cap.  xxiv. 

*  Ibid.,  lib.  xxiii.  cap.  lxxv.        6  Ebs  Baithak,  ed.  cit.,  ii.  442. 
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Externally,  it  may  be  applied  as  a  sedative  and  emollient  lotion  in  all 
cases  of  cutaneous  irritation. 

The  fixed  oil  of  almonds  is  a  singularly  bland  and  agreeable  oil,  and 
very  useful  as  a  demulcent.  It  was  particularly  recommended  by 
Sydenham  in  the  cough  of  phthisis,  and  may  be  used  in  all  irritations 
of  the  respiratory  passages.     It  is  prescribed  in  emulsion. 

2.  Bitter  Almonds. — These  almonds,  which  are  somewhat  bitter 
to  the  taste,  owe  their  peculiarities  to  a  proximate  principle  called 
amygdalin.  When  the  emulsin,  which  they  also  contain,  is  mixed  with 
water,  it  acts  as  a  ferment  upon  the  amygdalin,  converting  it  into 
hydrocyanic  acid  and  volatile  oil  of  bitter  almonds.  The  presence  of 
water  is  essential  to  these  changes,  for  without  it  a  perfectly  bland  oil, 
like  that  from  sweet  almonds,  can  be  obtained  from  the  bitter  variety 
by  pressure  or  by  heat. 

The  oil  of  bitter  almonds  (Oleum  Amygdala  Amarje)  is  obtained 
by  distilling  with  water  almonds  from  which  the  fixed  oil  has  been 
removed  by  expression.  Its  active  properties  depend  mainly  upon 
the  hydrocyanic  acid  which  it  contains,  and  it  forms  a  convenient 
mode  of  administering  that  agent.  It  may  be  prescribed  in  the  dose 
of  a  quarter  of  a  drop  and  from  that  to  a  drop  and  a  half  in  an  emulsion. 

Action  of  Bitter  Almonds. — As  already  stated,  bitter  almonds  become 
poisonous  by  reaction  with  the  water  of  the  animal  fluids ;  and  many 
instances  are  recorded  of  alarming  symptoms,  and  some  of  death  itself 
having  been  produced  by  them  in  man.  According  to  the  experi- 
ments of  Wepfer  a  drachm  of  the  pulp  is  sufficient  to  kill  a  pigeon  or 
a  kitten ;  Hiller  gave  three  ounces  of  bitter  almonds  to  a  cat  without 
destroying  it,  although  the  animal  had  convulsions,  foamed  at  the 
mouth,  &c. ;  Viborg  gave  a  horse  as  much  as  three-quarters  of  a  pound 
of  bitter  almonds,  the  pulse  became  small,  and  the  animal  appeared 
dull,  but  was  not  otherwise  affected.1  According  to  Orfila  twenty  bitter 
almonds,  each  cut  into  three  pieces,  will  kill  a  dog  in  six  hours,  if  the 
gullet  is'  tied.2 

In  man,  symptoms  of  poisoning  are  also  produced  by  these  nuts. 
Orfila  relates  such  a  case  concerning  two  children.  Within  a  quarter 
of  an  hour  pallor  and  collapse  of  the  features,  dilated  pupils,  sighing 
respiration,  somnolence  and  muscular  relaxation,  indicated  the  nature 
of  the  accident.  In  larger  quantities  their  poisonous  effect  may  be 
very  sudden.  A  case  is  reported  by  Kennedy  of  a  man  who  fell  down 
dead  after  eating  a  large  quantity  of  bitter  almonds ;  there  was  froth- 
ing at  the  nose  and  mouth,  and  the  eyes  continued  fixed  and  glisten- 
ing.3 In  many  instances  the  bitter  almond  gives  rise  to  annoying,  but 
less  serious,  symptoms,  and  particularly  to  a  copious  eruption  upon 
the  skin  resembling  urticaria ;  but  as  the  sweet  almond  sometimes 
has  a  similar  effect,  it  must  be  attributed  to  personal  peculiarities, 
rather  than  to  the  poisonous  action  of  the  nut. 

The  volatile  oil  of  bitter  almonds  is  one  of  the  most  powerful  of 
poisons.     According  to  Mr.  Taylor,  one  hundred  parts  of  the  oil  con- 

•  Wibmeb,  Wirkung,  &c,  i.  155.  2  Toxicologie,  5eme  ed.,  ii.  423. 

*  Wibmeb,  from  Lond.  Med.  and  Phys.  Journ.,  Feb.  1827. 
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tain  nearly  thirteen  parts  of  anhydrous  prussic  acid.1  •  One  drop  of  it 
is  sufficient  to  kill  a  cat.  This  was  shown  by  the  experiments  of  Sir 
B.  Brodie,  who  also  illustrated  in  his  own  person  its  subtle  power. 
Dipping  the  blunt  end  of  a  probe  into  the  essential  oil,  he  applied  it  to 
his  tongue,  meaning  to  taste  the  oil,  for  he  had  no  suspicion  that  so 
small  a  quantity  of  it  could  produce  any  of  its  specific  effects  on  the 
nervous  system ;  but  scarcely  had  the  instrument  touched  his  tongue 
when  he  experienced  a  very  remarkable  and  unpleasant  sensation, 
which  he  referred  chiefly  to  the  epigastric  region.  At  the  same  time 
there  was  a  sense  of  weakness  in'the  limbs,  as  if  he  had  not  command 
of  his  muscles,  and  he  thought  that  he  was  about  to  fall.  The  sensa- 
tions were,  however,  momentary.2  In  a  case  reported  by  Mertzdorf, 
the  patient,  a  hypochondriac,  forty-eight  years  of  age,  swallowed  two 
drachms  of  the  essential  oil  of  bitter  almonds.  His  features  became 
spasmodically  contracted,  his  eyes  fixed,  upturned,  and  starting  from 
his  head,  and  the  breathing  jerking  and  hurried.  Death  took  place  in 
half  an  hour.3  Several  cases  of  the  same  sort  are  reported  by  Orfila 
and  Taylor.  On  the  other  hand,  instances  are  cited  by  these  and 
other  toxicologists  to  show  that  large  doses  of  the  substance  in  question 
may  be  taken  without  fatal  consequences.  Thus,  while  seventeen 
drops  have  been  known  to  cause  death,  recovery  has  taken  place  after 
a  dose  of  thirty  drops,  but  vomiting  occurred  a  few  minutes  after 
the  poison  was  swallowed.4  A  like  result  ensued  in  the  case  of  a  boy 
twelve  years  of  age,  after  taking  nearly  a  tablespoonful5  of  the  oil. 
In  this  instance  remedial  measures  were  at  once  adopted.  In  another 
case,  a  boy  four  years  of  age  swallowed  four  or  five  drachms  of  the  oil, 
and,  as  in  the  other  examples  quoted,  violent  symptoms  were  instantly 
manifested ;  but  assistance  was  at  hand,  and  in  half  an  hour  the  patient 
was  out  of  danger.6  From  these  cases  it  must  be  apparent  that 
too  much  caution  cannot  be  exercised  in  dispensing  this  powerful 
medicine. 

Uses. — The  preceding  account  shows  that  the  cases  to  which  bitter 
almonds  are  applicable,  in  virtue  of  their  sedative  properties,  are  the 
same  as  those  in  which  hydrocyanic  acid  is  administered.  In  such 
cases  the  essential  oil  may  be  prescribed,  in  doses  of  one-quarter  of  a 
drop  to  a  drop,  in  emulsion.  But  when  a  demulcent  as  well  as  a  seda- 
tive operation  is  required,  the  emulsion  of  bitter  almonds  is  to  be  pre- 
ferred. It  is  made  in  the  same  manner  as  the  emulsion  of  sweet  almonds 
(vid.  supra).  It  is  very  palatable,  and  is  an  eligible  preparation  in 
catarrhal  affections  of  all  the  mucous  membranes.  The  syrup  of  almond 
(Syrupus  Amygdalje),  which  is  prepared  with  both  sweet  and  bitter 
almonds,  is  useful  under  the  same  circumstances,  largely  diluted  with 
water.  It  is  commonly  prescribed  in  cases  of  gonorrhoea  to  diminish 
the  acrimony  of  the  urine.     The  simple  almond  emulsion  forms  a 

1  From  some  experiments  by  Mr.  W.  Price  Jones,  it  appears  that  the  purified  oil  of 
bitter  almonds,  i.  e.,  deprived  as  far  as  possible  of  its  hydrocyanic  acid,  is  not  in  a 
high  degree  poisonous.     (Lancet,  Jan.  10,  1857,  p.  45.) 

2  Physiological  Researches,  p.  45.  3  Journ.  Complementaire,  xvii.  366. 

4  Ch&vasse,  Lancet,  1839.  p.  930.  6  Taylob,  Ou  Poisons,  1st  Am.  ed.,  p.  572. 

6  Lancet,  Jan.  1855,  p.  34. 
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soothing  lotion  for  parts  irritated  by  chafing,  by  exposure  to  heat,  or 
by  slight  cutaneous  eruptions.  As  before  stated,  it  has  long  been 
employed  to  remove  sunburn  and  freckles. 


GET  ACEUM.— Spermaceti. 

Description. — "A  peculiar  concrete  substance  obtained  from 
Physeter  macrocephalus."  This  cetacean,  commonly  called  the  great- 
headed  cachalot,  and  vulgarly  confounded  with  the  whale  (baleena), 
inhabits  gregariously  the  Atlantic  and  Pacific  Oceans,  and  formerly 
was  found  in  every  latitude,  but  it  is  now  chiefly  met  with  in  the 
Southern  Ocean.  It  is  from  forty  to  seventy  feet  in  length,  and  twenty 
feet  in  thickness,  its  upper  part  is  grayish  and  its  belly  white ;  it  has 
a  disproportionately  large  head,  two  small  pectoral  and  a  very  large 
caudal  fin,  remarkably  small  eyes,  and  a  single  spout  hole.  Its  lower 
jaw  is  furnished  with  large  conical  teeth,  which  are  received  into  cor- 
responding depressions  in  the  upper  jaw.  The  spermaceti  is  a  pecu- 
liar fluid  contained  in  an  immense  cavity  above  and  outside  of  the 
cranium,  and  covered  with  a  tendinous  and  cartilaginous  integument. 
This  cavity  is  subdivided  internally  into  numerous  cells  communicat- 
ing with  one  another,  and  with  canals  and  dilated  portions,  all  of 
which  are  filled  with  the  substance  in  question.  In  its  recent  state  it 
is  liquid,  but  on  the  death  of  the  cachalot  it  congeals.  Before  enter- 
ing into  commerce,  it  is  freed  from  oil  and  cellular  substance  by 
repeated  compression,  melting  in  water,  skimming,  and  washing  with 
a  weak  alkaline  solution. 

Pure  spermaceti  is  a  white  solid,  of  a  foliaceous  crystalline  structure, 
and  pearly  lustre,  inodorous  and  almost  tasteless,  and  of  a  somewhat 
unctuous  feel.  It  is  insoluble  in  water,  and  but  slightly  soluble  in 
cold  alcohol,  but  is  more  so  in  boiling  alcohol,  ether,  and  the  volatile 
and  fixed  oils.  It  may  be  pulverized  with  the  addition  of  a  small 
quantity  of  alcohol  or  almond  oil.  Spermaceti  contains  neither  oleic 
nor  margaric  acids,  but  a  peculiar  acid,  the  ethalic  or  cetylic  (which, 
however,  is  stated  to  be  a  compound  of  several  other  acids),  in  com- 
bination with  a  base  called  ethal.  Accordingly  pure  spermaceti  is  an 
ethalate  or  cetylate  of  ethal  or  the  hydrated  oxide  of  cetyle. 

History. — This  substance,  which  does  not  appear  to  have  been 
known  to  the  ancients,  derives  its  name  from  a  superstition  which 
prevailed  during  the  middle  ages,  that  it  constituted  the  seminal  fluid 
of  the  animals  from  which  it  is  procured.  Subsequently  it  was  sup- 
posed to  be  the  cerebral  substance  of  these  animals.  Pomet1  stated  a 
century  and  a  half  ago  that  it  was  seldom  used  in  medicine,  but 
chiefly  as  a  cosmetic  by  ladies  of  quality. 

Uses. — Formerly  spermaceti  was,  as  we  have  both  poetical  and 
professional  authority  for  stating,  regarded  as  a  sovereign  remedy 
'•for  an  inward  bruise."  In  fact  it  was  considered  a  demulcent  and 
sedative  remedy  for  all  pulmonary  and  intestinal  affections,  and  even 
for  painful  disorders  of  the  urinary  organs.     We  have  known  it  to  be 

1  Histoire  des  Drogues,  Paris,  1706. 
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administered  in  powder  with  white  sugar  for  the  relief  of  bronchial 
catarrh.  But  most  frequently  it  was  given  for  the  purposes  specified, 
in  the  form  of  an  emulsion  made  with  the  yolk  of  egg  and  sugar,  or 
with  almond  oil. 

Externally,  spermaceti  is  frequently  employed  as  an  ingredient  of 
ointments,  and  is  often  more  eligible  than  lard  for  this  purpose,  on 
account  of  its  blander  qualities  and  its  greater  tenacity,  especially 
where  a  simple  protective  is  alone  required.  Ointment  of  rose  water 
(  Unguentum  Aquae  Rosae),  or  cold  cream  as  it  is  popularly  called,  sper- 
maceti ointment  (  Unguentum  Celacei,  Br.  Ph.),  and  spermaceti  cerate 
(  Ceratum  Cetacei),  are  preparations  of  this  description.  They  are  espe- 
cially useful  in  healing  chapped  lips  and  hands  and  all  superficial 
abrasions,  excoriations,  and  burns.  The  first  named  of  these,  with  the 
addition  of  a  little  benzoin  to  preserve  it  from  rancidity,  tincture  of 
alkanet  to  give  it  an  attractive  color,  and  oil  of  rose  or  bergamot  as  a 
perfume,  forms  an  agreeable  and  useful  lip-salve. 


GLYCERIN  A. —Glycerin. 

Description. — Glycerin,  or  oxide  of  glyceryle,  is  a  substance  ex- 
isting as  the  organic  base  of  the  fatty  acids  (stearic,  margaric,  oleic, 
&c),  and  is  liberated  from  them  when  they  combine  with  alkaline  bases 
to  form  soaps.  It  was  discovered  by  Scheele  in  1789,  and  more  fully 
investigated  by  Chevreul  in  1811.  From  its  flavor,  Scheele  denomi- 
nated it  "the  sweet  principle  of  fats,"  and  hence  it  received  the  name 
which  it  bears,  glycerin  from  yxvxo^  sweet.  It  may  be  prepared  by 
mixing  litharge  (oxide  of  lead)  with  a  fixed  oil  and  boiling  water,  by 
which  the  fatty  acids  unite  with  the  lead  and  are  precipitated,  and  the 
glycerin  remains  in  solution.  It  is  then  freed  from  any  lead  it  may 
retain  by  means  of  a  stream  of  sulphuretted  hydrogen  gas,  and  purified 
from  the  latter  by  boiling,  and  from  other  impurities  by  filtration 
through  animal  charcoal.  A  more  direct  method,  and  one  by  which 
a  purer  glycerin  is  produced,  is  that  originally  patented  by  Mr.  Tilgh- 
man,  of  Philadelphia,  and  improved  by  Messrs.  Price  &  Co.,  of  Lon- 
don. It  consists  in  blowing  steam  at  a  high  temperature  (550°  to 
600°  F.)  through  fat,  and  receiving  the  fatty  acids  and  the  glycerin  in 
a  condenser,  where  their  different  specific  gravities  cause  a  separation 
between  them,  the  glycerin  subsiding,  and  the  fatty  acids  remaining 
supernatant. 

Glycerin  is  a  colorless  or  straw-colored  liquid,  of  a  syrupy  coneist- 
ence,  with  a  sp.  gr.  of  1.25 ;  it  is  somewhat  unctuous  to  the  touch,  in- 
odorous, and  of  a  very  sweet  and  pleasant  taste.  It  is  perfectly  soluble 
in  oils,  alcohol,  and  water,  but  is  insoluble  in  ether.  It  gives  a  slightly 
acid  reaction.  Its  general  solvent  power  is  almost  equal  to  that  of  water, 
and  is  greatly  increased  by  a  high  temperature.  It  freely  dissolves  the 
following  substances:  iodine,  the  iodides  of  potassium,  iron  and  sulphur, 
biniodide  of  sulphur,  phosphorus,  corrosive  sublimate,  sulphate  of 
quinia,  quinia,  strychnia,  salts  of  morphia,  veratria,  brucia,  atropia,  tan- 
nin, borax,  and  tartar  emetic.   Very  strong  preparations  may  be  made 
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with  glycerin  of  senna  and  rhubarb.  It  also  dissolves  the  essential  oils. 
It  has  no  tendency  to  ferment  or  become  rancid,  nor  does  it  evaporate 
on  exposure  to  the  air.  It  has  also  the  power  of  preserving  animal 
and  vegetable  substances  from  decomposition.  If  free  from  rancid 
oils,  it  ought  to  emit  no  smell  when  rubbed  upon  the  warm  hand. 

Action  and  Uses. — Glycerin  is  said  to  be  perfectly  bland  and 
unirritating,  but  we  have  found  the  purest  article  occasionally  the 
reverse,  owing,  it  may  be,  to  its  abstracting  moisture  from  the  part  to 
which  it  was  applied.  From  the  tenacity  with  which  it  retains  and 
attracts  moisture,  it  remains  unaltered  by  a  high  temperature.  Mr. 
Startin  affirms  that  a  common  plate  wetted  with  it  may  be  kept  in  an 
oven,  side  by  side  with  a  joint  of  meat,  till  the  meat  is  cooked,  with- 
out any  sensible  diminution  in  the  quantity  of  the  liquid.1  These 
observations  show  that  a  perfectly  pure  (anhydrous)  glycerin  is  not 
the  best  adapted  to  fulfil  the  objects  to  which  it  is  applied  as  a  pro- 
tective agent. 

Like  all  other  substances  newly  applied  to  medicinal  uses,  glycerin 
has  had  virtues  attributed  to  it  which  are  probably  exaggerated  if  not 
unreal.  As  a  nutrient,  it  has  been  compared  with  cod-liver  oil,  and, 
as  it  is  rich  in  carbon  and  hydrogen,  the  view  seemed  not  to  be  un- 
founded. Dr.  Gilchrist  used  it  in  a  case  of  mania,  where  it  appeared 
to  retard,  if  not  to  neutralize,  the  exhausting  process.2  Dr.  Crawcour, 
of  New  Orleans,  substituted  it  for  cod-liver  oil  in  the  cases  for  which 
this  medicine  is  usually  given,  and  found  it  successful  in  several  cases 
of  phthisis,  of  scrofulous  disease  generally,  and  in  mesenteric  disease  in 
children.  He  also  used  it  as  a  very  convenient  vehicle  for  iron,  quinia, 
and  iodine,  in  the  same  cases.3  Cases  illustrative  of  its  use  have  been 
furnished  by  several  Scottish  physicians.4  Dr.  Cotton,  Physician  to 
the  Brompton  Hospital  for  Consumption,  has,  however,  shown  con- 
clusively that  glycerin  has  generally  but  little  influence  upon  phthisi- 
cal cases,  and  that  as  a  remedial  agent  in  consumption,  it  will  bear  no 
comparison  with  cod-liver  oil.4 

As  a  topical  application,  the  usefulness  of  this  preparation  is  much 
more  evident.  In  dysentery,  an  enema  containing  one  part  of  glycerin 
to  five  of  flaxseed  tea,  has  been  found  one  of  the  best  means  of  sooth- 
ing the  irritated  rectum,  and  suspending  the  tenesmus.6  Dr.  S.  Scott 
Alison  has  applied  it  to  the  larynx  and  trachea  in  cases  of  pulmonary 
disease  attended  with  dryness  or  irritation  of  these  parts.7  Dr.  E.  R. 
Mayer,  of  Wilkesbarre,  Pa.,  has  used  glycerin  with  advantage  to  soften 
the  plugs  of  hardened  mucus  which  obstruct  the  nasal  passages  in  some 
forms  of  chronic  coryza,  and  also  as  a  local  application  to  the  interior 
of  the  larynx  in  membranous  croup.  In  the  latter  case  he  found  that 
when  the  liquid  was  applied  to  the  orifice  of  the  larynx,  by  means  of 
a  large  camel-hair  pencil,  there  was  a  manifest  softening  of  the  tone 
of  breathing  and  cough,  and  considerable  reduction  of  the  dyspnoea 
and  general  distress.8 

'  Am.  Journ.  of  Med.  Sei.,  July,  1846,  p.  222.         •  Edinb.  Journ.,  ii.  920. 

3  N.  Y.  Journ.  of  Med.,  March,  1855,  p.  309.  *  Lindsay,  Edinb.  Journ.,  ii.  915. 

s  Med.  Times  and  Gaz.,  June,  1857,  p.  b'41.  6  Bull,  de  Ther.,lviii.  521. 

7  The  Medication  of  the  Larynx  and  Trachea,  p.  20. 

8  Am.  Journ.  of  Med.  Sci.,  April,  1858,  p.  338. 
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One  of  the  earliest  uses  of  glycerin  was  that  proposed  by  Dr.  Turn- 
bull.  Mr.  Yearsley  had  called  attention  to  the  improvement  iu  hear- 
ing of  persons  in  whom  the  tympanum  was  partially  destroyed,  when 
a  pellet  of  moistened  cotton  wool  was  introduced  into  the  meatus,  but 
Dr.  Turnbull,  finding  that  the  necessity  of  constantly  renewing  the 
moisture  of  the  pellet  was  a  great  inconvenience,  conceived  the  idea 
of  moistening  it  with  glycerin  instead  of  water,  and  found  this  a  much 
more  permanent  expedient.  In  other  cases  of  perforated  tympanum 
causing  deafness,  he  filled  the  auditory  canal  with  a  solution  of  equal 
parts  of  glycerin  and  water,  and  causing  the  patient  to  inspire,  in  this 
manner  cleansed  and  lubricated  the  Eustachian  tube.1  Mr.  Wakley, 
jr.,  found  this  liquid  peculiarly  serviceable  in  tinnitus  and  hardness 
of  hearing  occasioned  by  cuticular  or  epithelial  thickening  of  the  meatus, 
and  of  the  tympanum.  By  filling  the  auditory  canal  with  glycerin, 
and  retaining  it  in  the  passage  by  means  of  a  plug  of  gutta  percha, 
the  epithelial  secretion  gradually  softens  and  breaks  into  pieces  which 
can  be  removed  by  means  of  a  syringe  or  with  the  forceps.2 

Besides  the  softening  influence  exerted  by  glycerin  under  the  cir- 
cumstances above  stated,  it  is  eminently  useful  in  protecting  inflamed 
parts  from  the  air  and  external  irritants.  This  is  shown  by  its  favor- 
able action  upon  wounds  and  ulcerated  surfaces.  According  to  Demar- 
quay,  its  advantages  over  ointments  as  a  dressing  for  wounds  consist 
in  its  superior  cleanliness  and  facility  of  application,  its  unirritating 
qualities,  and  its  limiting  the  secretion  of  pus.3  M.  Lutton,  who 
witnessed  the  results  of  the  treatment  used  by  M.  Demarquay,  fully 
confirms  these  statements,  adding  that  glycerin,  by  its  hygrometric 
qualities,  prevents  the  hardening  of  pus  upon  wounds,  and  by  its 
miscibility  with  this  secretion  comes  more  perfectly  in  contact  with 
the  affected  part  than  any  ointment  can  do.  He  assures  us  that  it  is 
preferable  to  all  other  dressings  for  burns,  hospital  gangrene,  and 
suppurating  surfaces  generally.4  M.  Demarquay  has  also  treated  vaginal 
leucorrhoea,  after  the  acute  stage,  by  means  of  tampons  saturated  with 
a  solution  of  one  part  of  tannin  in  four  of  glycerin.  He  reports  four 
cases  of  rapid  and  complete  cure.5 

Dr.  Brinton  made  use  successfully  of  a  lotion  consisting  of  two 
scruples  of  borax,' one  ounce  of  glycerin,  and  four  ounces  of  water, 
in  a  case  of  fissured  tongue  which  had  baffled  all  attempts  at  alleviation 
for  many  years.6  Van  Holsbeck  found  a  tent  saturated  with  a 
solution  of  glycerin  and  tannin  (1  part  to  16),  and  introduced  care- 
fully into  the  rectum,  night  and  morning,  an  excellent  dressing  for 
fissures  of  the  anus?  A  similar  solution  is  not  less  efficacious  in  the 
treatment  of  fissure  of  the  nipple  ;  but  for  this  affection,  and  for  chapped 
hands,  we  prefer  a  liniment  made  by  adding  one  part  of  tincture  of 
benzoin  to  six  or  eight  of  glycerin,  and  filtering  the  mixture.  A 
benzoated  glycerin  ointment  is  also  prepared,  and  answers  a  similar 
purpose. 

1  Lond.  Med.  Gaz.,  Jane,  1849,  p.  962. 

2  Lond.  Lancet  (Am.  ed.),  July,  1852,  p.  39. 

*  Bull,  de  Therap.,  xlix.  422    *  4  Abeille  Med.,  xiii.  31. 

6  Bull,  de  Therap.,  1.  540.  6  Raski.ng's  Abs.   (Am.  ed.),  xxv.  89. 

'  Bull,  de  Therap.,  li.  475. 
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Gly cerin  as  a  remedy  for  diseases  of  the  skin  was  first  used  by  Mr. 
Startin  in  the  treatment  of  pityriasis  and  other  squamous  disorders,1  in 
1845,  since  which  time  it  has  been  employed  by  many  physicians  for 
similar  purposes.  Among  them  Mr.  Shaw  made  use  of  it  in  pityriasis,2 
Trousseau  and  Bazin  in  prurigo^  Sere  de  Muret  in  the  same  affection,* 
Bourguignon  in  scabies,6  Stirling  in  psoriasis,6  and  Bougard  in  eczema.7 
It  has,  indeed,  been  used  in  almost  every  description  of  cutaneous 
eruption,  and  for  the  relief  of  the  stings  of  insects.  In  many  cases  of 
the  former  it  evidently  aggravated  the  disease  by  the  irritant  qualities 
of  the  glycerin  employed,  and  in  few  or  none  did  it  evince  any  su- 
periority to  the  fatty  substances  usually  employed.  Devergie,  who 
made  extensive  trials  of  it,  arrived  at  such  a  conclusion  as  this,  and 
observed  further  that  when  a  large  portion  of  the  body  was  covered 
by  the  preparation  its  affinity  for  moisture  kept  the  clothing  of  the 
patients  constantly  wet,  and  in  cold  weather  rendered  them  very  un- 
comfortable.8 It  may  nevertheless  be  employed  with  advantage  in 
various  circumscribed  affections  of  the  skin,  and  particularly  in  such  as 
are  attended  with  severe  itching.  It  has  been  strikingly  serviceable 
in  pruritus  vulva,  either  alone  or  as  an  excipient  of  corrosive  sublimate 
or  of  various  narcotic  agents.  For  this  purpose,  also,  instead  of  pure 
glycerin  equal  parts  of  this  liquid  and  of  almond  oil  may  be  advanta- 
geously employed.  On  the  whole,  it  appears,  in  cutaneous  disorders 
at  least,  to  act  chiefly  a  mechanical  part,  and  protect  the  affected  sur- 
faces from  the  contact  of  the  atmosphere,  without  materially  modify- 
ing their  condition.  In  recent  or  other  local  affections  which  tend  to 
a  spontaneous  cure,  glycerin  may  hasten  that  issue,  but  beyond  this  it 
displays  no  curative  virtues. 

As  a  vehicle,  solvent  or  excipient,  for  pharmaceutical  preparations.  The 
remarkable  solvent  powers  of  glycerin,  together  with  its  bland  taste, 
its  unchangeableness,  and  its  neutral  relations  to  the  animal  tissues, 
render  it,  when  unadulterated,  one  of  the  most  valuable  excipients  that 
can  be  used,  especially  for  those  medicines  which,  as  above  stated,  it 
dissolves  more  perfectly  than  water.  The  compilers  of  the  new  British 
and  U.  S.  Pharmacopoeias  have  not  thought  proper  to  recognize,  as  a 
separate  class,  the  solutions  of  medicinal  substances  in  glycerin.  Mr. 
Wilson  has  found  that  its  solutions  of  the  sulphate  and  the  iodide  of 
quinia,  of  the  citrate,  iodide,  proto-carbonate,  and  perphosphate  of 
iron,  of  tannin,  of  iodine,  &c.,  form  very  elegant  and  permanent  prepa- 
rations.9 A  solution  of  iodide  of  potassium  in  two  parts  of  glycerin 
with  the  addition  of  one  part  of  iodine  makes  an  almost  caustic  pre- 
paration of  the  greatest  value  in  the  treatment  of  lupus,  &c.  But  a 
solution  of  one  part  of  iodine  in  five  of  glycerin  is  sufficiently  strong 
for  obtaining  the  resolvent  action  of  iodine  upon  enlarged  glands,  and 
its  revulsive  operation  in  cases  of  deep-seated  disease  of  the  joints, 
&c.     It  is  recommended  to  paint  the  part  with  the  iodized  solution 

1  Braithwaite's  Retros.  (Am.  ed.),xiii.  307. 

2  Times  and  Gaz.,  April,  J854,  p.  347.  s  Arch.  Gen.,  5eme  ser.,  iii.  244. 
*  Annnaire  de  Therap.,  xvii.  245.                            6  Edinb.  Med.  Journ.,  ii.  921. 

s  Ibid.  7  Bull,  de  Therap.,  Ii.  323. 

8  Bull,  de  Therap.,  1.  241.  »  Edinb.  Med.  Journ.,  ii.  924. 
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once  in  two  or  three  days,  and  to  cover  it  with  a  piece  of  gutta  percha 
cloth.  Prof.  Simpson,  of  Edinburgh,  has  used  a  paste  made  with  one 
part  of  glycerin,  and  eight  parts  of  powdered  sulphate  of  zinc  as  a 
caustic.  Dr.  Andrews,  of  Chicago,  states  that  a  solution  of  the  vaccine 
scab  in  glycerin  keeps  for  months,  even  in  warm  weather,  without 
spoiling,  and  answers  perfectly  for  vaccination.1 

The  best  associate  of  glycerin  with  which  to  form  an  excipient 
representing  the  fatty  basis  of  ordinary  ointments,  is  starch.  One 
part  of  the  latter  and  five  of  glycerin,  heated  together  with  constant 
stirring,  produces  a  transparent  and  inalterable  jelly-like  substance 
which  constitutes  a  very  grateful  and  efficient  application  to  the  skin, 
and  is  so  entirely  unirritating  as  to  have  been  employed  by  Simon, 
von  Graefe,  and  other  ophthalmologists  in  preference  to  ointments  in 
affections  of  the  eyes.  It  is  inodorous,  excites  no  chemical  action,  and 
is  unaffected  by  temperature,  and,  like  glycerin  itself,  may  be  used  as  a 
vehicle  for  various  medicines  which  are  soluble  in  it.  Von  Graefe 
states  that  in  affections  of  the  edges  of  the  eyelids  the  ordinary  oint- 
ments are  to  be  preferred,  because  they  are  not  so  readily  dissolved, 
and,  therefore,  washed  away  by  the  tears  ;  the  latter  quality,  however, 
renders  the  new  application  superior  in  its  effects  when  it  is  to  be  ap- 
plied to  the  palpebral  or  the  ocular  conjunctiva;  for  it  is  in  this 
manner  diffused  over  the  whole  of  the  diseased  surface.  Moreover, 
the  active  ingredient,  which  is  usually  a  metallic  salt,  instead  of  being 
merely  suspended,  as  in  an  ointment,  and  therefore  mechanically  irri- 
tating, is  perfectly  dissolved  and  exerts  its  appropriate  medicinal 
power  alone.  The  objection  above  referred  to  against  glycerin  oint- 
ments in  psorophthalmia  and  other  affections  in  which  the  edges  of 
the  eyelids  are  covered  with  hardened  mucus  and  pus,  does  not  apply 
so  strongly  to  the  use  of  pure  glycerin  for  the  purpose  of  preventing 
or  of  removing  these  accumulations,  for  both  of  which  purposes,  in- 
deed, it  is  superior  to  every  other  application,  while  it  does  not  inter- 
fere with  the  use  of  whatever  curative  dressing  may  afterwards  appear 
to  be  appropriate. 


OLEA    FIXA.  —  Fixed    Oils. 

Oleum  Oliv^e. — Olive  Oil     See  Cathartics. 

Oleum   Amygdalae.  — A Imond  Oil.     See  Amygdala, supra. 

Oleum   seu   Butyrum   Cacao.  —  Cocoa  Oil  or  Butter. 

Description. — This  substance  is  the  concrete  oil  obtained  by  ex- 
pression from  the  seeds  of  Theobroma  cacao,  a  native  tree  of  tropical 
America.  Chocolate  consists  of  these  seeds  roasted,  ground,  and 
mixed  with  various  nutritious  or  spicy  substances. 

Cocoa  oil  or  butter  is  a  soft  solid  of  a  yellowish- white  color,  and 

1  Am.  Joum.'  of  Med.  Sci.,  Oct.  1857,  p.  561. 
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an  agreeable  odor  and  taste ;  it  melts  at  95°  F.,  consists  of  peculiar 
acids  and  oils  (coccinic,  caproic,  &c),  and  may  be  kept,  it  is  said,  for 
twenty  years  without  growing  rancid.  It  is  but  slightly  soluble  even 
in  warm  alcohol,  but  dissolves  readily  in  ether. 

Uses— It  has  been  used  internally  as  a  nutrient  and  emollient 
remedy  in  cases  of  chronic  affections  of  the  lungs  and  alimentary 
canal.  It  is,  however,  more  frequently  employed  as  a  dressing  for 
excoriated  surfaces,  &c.  Its  mildness  renders  it  superior  to  lard  for 
this  purpose,  and  it  is  more  emollient  than  spermaceti.  Its  property 
of  remaining  solid  at  the  ordinary  temperature  of  the  air,  and  of 
melting  at  that  of  the  body,  renders  cocoa  butter  the  most  eligible 
substance  for  composing  rectum  suppositories. 

On  account  of  its  slight  liability  to  undergo  change,  this  substance 
forms  an  excellent  covering  for  surgical  and  other  steel  instruments 
which  are  exposed  to  a  damp  or  salt  atmosphere. 


SEVUM.-Suet. 

Description. — Suet  is  the  prepared  fat  of  the  sheep.  It  was  used 
by  the  ancients  in  medicine.  Galen  ascribes  to  it  qualities  more  heat- 
ing and  desiccative  than  those  belonging  to  lard.  It  contains  stearin, 
olein,  and  a  peculiar  liquid  principle  called  hircin. 

Uses. — When  perfectly  fresh,  suet  forms  a  suitable  dressing  for 
blistered  and  other  excoriated  surfaces ;  but  it  is  very  apt  to  grow 
rancid,  and  is  then  decidedly  irritant.  It  is  used  as  an  ingredient  of 
various  ointments,  cerates,  and  plasters  in  order  to  give  them  a  firmer 
consistence  than  they  would  derive  from  lard. 


GELATINOUS   LENITIVES. 


GELATINA.  — Gelatin. 

Description. — Gelatin  is  a  solid,  transparent,  corneous  substance, 
which  forms  the  greater  part  of  the  bones,  tendons,  skin,  cellular  tis- 
sue, and  serous  membranes  of  animals.  In  flesh  it  is  associated  with 
osmazome.  It  is  soluble  in  boiling  water,  and  forms,  on  cooling,  a 
transparent  jelly.  When  dried,  it  becomes  whitish  or  yellowish,  semi- 
transparent,  hard  and  tough,  has  no  taste  or  smell,  and  is  unchanged 
by  exposure  to  dry  air. 

Action  and  Uses. — The  experiments  of  Tiedemann  and  Gmelin, 
Edwards.  Magendie,  and  others  show  that  pure  gelatin  is  incapable 
of  supporting  animal  life,  but  that  this  substance  may  become  nutri- 
tive when  it  is  combined  with  other  principles,  as  it  is  in  soup  pre- 
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pared  from  meat.1  Pure  gelatin  is  sometimes  used  for  the  prepara- 
tion of  soups  and  jellies  for  the  sick,  but  they  are  apt  to  produce 
laborious  digestion  and  its  consequences.  It  may,  however,  be  some- 
times used  in  solution  as  an  enema  in  cases  of  dysentery  with  severe 
tenesmus,  hemorrhoids,  &o.  It  has  likewise  been  applied  to  cutaneous 
eruptions  in  order  to  protect  them  from  the  air,  and  in  general  baths 
to  soften  the  skin. 

A  very  important  application  of  gelatin  is  to  the  formation  of  capsules 
for  the  administration  of  offensive  liquid  medicines,  such  as  copaiba. 
Of  the  same  material  small  cylinders  are  made,  and  closed  at  one  end, 
so  that  when  two  of  them  are  fitted  into 'each  other  by  their  open  ex- 
tremities, a  pill  or  other  small  body  inclosed  within  them  may  be 
swallowed  without  offending  the  palate.  Gelatin  is  also  used  as  a 
coating  for  pills,  which  are  dipped  into  the  substance  while  it  is  in  a 
liquid  state,  and  then  allowed  to  dry. 


I CHTHYO  COLL  A. —  Isinglass. 

Description. — Isinglass  is  a  gelatinous  substance  prepared  chiefly 
from  the  swimming  bladder  of  Acipenser  huso  (sturgeon)  and  other 
species  of  Acipenser.  Geoffroy  states  that  isinglass  is  prepared  from 
the  skin,  entrails,  fins,  and  tail,  as  well  as  the  swimming  bladder  of 
the  fish  ;2  but  the  Russian,  which  is  the  best  variety,  is  composed  en- 
tirely of  the  last-named  organ  opened,  stretched,  and  dried. 

Isinglass  comes  in  rolls  or  folded  sheets,  which  are  semi-transparent, 
smooth  and  shining,  tough  and  not  easily  torn  except  in  the  direction 
of  the  fibres,  and  without  smell  or  taste.  Inferior  sorts  are  more 
opaque,  of  a  duller  aspect,  and  sometimes  of  a  fishy  taste  and  smell. 
Cold  water  softens  it,  but  boiling  water  dissolves  it  perfectly,  and  on 
cooling,  forms  with  it  a  jelly.  It  contains  seventy  per  cent,  of  gelatin, 
and  is  consequently  richer  in  this  constituent  than  any  other  natural 
product. 

History. — Celsus  mentions  isinglass  among  agglutinant  remedies.3 
Pliny  describes  it  as  the  skin  of  a  fish,  says  that  it  is  soluble  in  water 
and  vinegar,  and  is  used  for  pain  in  the  head,  and  to  hide  wrinkles 
and  cure  eruptions  of  the  skin.4  Dioscorides  and  Paulus  ^Egineta 
give  the  same  particulars. 

Action  and  Uses. — Isinglass  is  emollient  and  nutritious.  It  is 
used  occasionally  in  affections  of  the  lungs  and  bowels,  and  is  pecu- 
liarly adapted  to  cases  of  chronic  diarrhoea  and  dysentery  in  child- 
ren. Dr.  John  F.  Meigs  speaks  in  high  praise  of  the  following  prepa- 
ration of  isinglass  in  the  cases  referred  to,  and  also  as  a  substitute  for 
breast-milk  when  this  cannot  be  procured  of  the  proper  quality.  Take 
a  scruple  of  isinglass,  soak  it  for  a  short  time  in  cold  water,  and  then 
boil  it  in  half  a  pint  of  water  until  it  dissolves.  To  this,  for  a  child 
of  a  year  old,  add  with  constant  stirring,  and  at  the  termination  of 

1  On  this  subject,  see  an  interesting  report  by  M.  Berard  ;  Bull,  de  1'Acad.  de  M§d., 
xv.  367.  2  Suite  de  la  Mat.  Med.,  ii.  27. 

3  Grieve's  Celscs,  p.  208.  *  Hist.  Nat.,  lib.  xxxii.  cap.  xxiv. 
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the  boiling,  four  ounces  of  milk  well  mixed  with  a  teaspoonful  of 
arrowroot,  and  just  before  removing  from  the  fire,  one  or  two  ounces 
of  cream.     Loaf  sugar  may  then  be  added. 

Court-plaster  is  made  by  covering  strong  silk  stuff  with  a  solution 
of  isinglass  in  tincture  of  benzoin,  or  by  coating  oiled  silk  with  the 
former. 

COLLODIUM.— Collodion. 

Although  not  belonging  to  gelatinous  substances,  the  physical  pro- 
perties and  uses  of  collodion  appear  to  render  this  an  appropriate 
place  for  its  description. 

Description. — Collodion  is  a  solution  of  gun-cotton  in  ether  and 
alcohol.  It  is  a  colorless  and  perfectly  transparent  liquid,  of  the  con- 
sistence of  a  thin  syrup,  and  smelling  strongly  of  ether.  By  exposure 
to  the  air  the  solvent  evaporates,  and  the  solution  grows  thick,  deposit- 
ing acicular  crystals  of  gun-cotton. 

History. — The  introduction  of  collodion  into  practice  is  usually 
ascribed  to  Dr.  J.  P.  Maynard,  when  he  was  a  student  of  medicine  in 
Boston,  in  the  early  part  of  1848.  It  was  employed  by  his  preceptor, 
Dr.  Whitney,  in  more  than  one  hundred  cases  of  surgery,  some  of 
which  were  serious,  and  in  all  successfully.1  Dr.  H.  J.  Bigelow,  how- 
ever, claims  to  have  first  discovered  its  qualities  and  applied  them  in 
practice.2  In  the  year  above  mentioned  extensive  trials  of  it  were 
made  in  England,  and  especially  by  Mr.  Erasmus  Wilson,  in  diseases 
of  the  skin. 

Action. — The  peculiar  properties  of  this  substance  depend  upon 
the  evaporation  of  its  ethereal  portion,  in  consequence  of  which  it 
solidifies,  and  in  doing  so  contracts  and  becomes  strongly  adhesive. 
When,  therefore,  a  portion  of  the  skin  is  covered  with  a  layer  of  col- 
lodion, a  sensation  of  coldness  is  experienced,  which  lasts  until  the 
evaporation  is  completed,  and  is  followed  by  a  sense  of  constriction, 
which,  if  the  preparation  is  applied  over  a  large  or  sensitive  sur- 
face, becomes  unpleasant,  or  may  even  be  decidedly  painful.  Both 
of  these  operations,  it  is  evident,  tend  to  drive  the  blood  away  from 
the  part  and  to  hinder  its  complete  return  so  long  as  the  coating  is 
unimpaired,  and  in  this  manner  to  moderate  vascular  action  in  inflam- 
mation, preventing,  also,  or  limiting  effusion,  promoting  the  absorption 
of  that  which  is  already  formed,  and,  in  a  word,  favoring  the  occur- 
rence of  resolution,  the  most  desirable  end  of  inflammation.  But  col- 
lodion does  more  than  this;  it  is  eminently  protective  in  its  operation. 
Better  than  the  mucilaginous,  oily,  and  other  applications  of  the 
class,  it  entirely  excludes  the  part  which  it  covers  from  the  air,  by 
means  of  an  artificial  cuticle  which  is  but  little  affected  by  moisture, 
and  which  is  so  transparent  that  the  condition  of  the  tissues  beneath 
it  can  at  any  time  be  seen.  Its  adhesiveness  renders  the  other  qualities 
with  which  it  is  associated  more  permanent,  relieving  both  patient  and 

1  Am.  Journ.  of  Med.  Sci.,  April,  1848,  p.  578. 

2  Ranking'^  Abstract  (Am.  ed.),  viii.  217. 
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medical  attendant  from  the  necessity  of  a  frequent  change  of  dress- 
ing, and  enabling  the  latter  to  employ  mechanical  arrangements  in 
the  treatment  of  wounds  and  other  injuries,  which  would  be  very 
difficult,  if  not  impossible,  without  it. 

Uses. — Collodion  was  at  first,  and  is  still,  employed  as  a  substitute 
for  adhesive  plaster  in  the  treatment  of  wounds.  The  edges  of  a  wound 
being  accurately  adjusted,  the  skin  is  thoroughly  dried,  and  covered 
with  collodion  by  means  of  a  brush,  each  layer  being  allowed  to 
harden  before  another  one  is  applied.  Among  the  early  achieve- 
ments with  this  agent  was  the  successful  treatment  of  a  lacerated 
wound  of  the  perineum  in  a  female.  For  deep  wounds,  it  was  erupted 
in  conjunction  with  strips  of  cotton  cloth,  and  sheep-skin,  together 
with  raw  cotton,  forming  strong,  unyielding,  adhesive  straps,  bandages, 
and  encasements.  In  a  case  of  lacerated  wound  of  the  scalp,  Dr.  Whit- 
ney, fearing  that  sutures  might  excite  erysipelatous  inflammation, 
shaved  the  hair  from  the  raised  scalp,  and,  by  means  of  collodion, 
fastened  some  short  and  narrow  scrips  of  sheep-skin  on  each  flap,  a 
short  distance  from  their  edge.  These  strips  were  then  drawn  towards 
each  other  until  the  edges  of  the  wound  were  brought  into  close  and 
exact  union,  and  the  free  ends  of  the  strips  were  secured  together  by 
sutures.1  After  a  lapse  of  eleven  years  M.  Goyrand,  of  Aix,  appa- 
rently in  ignorance  of  the  ingenious  device  of  Dr.  Whitney,  published 
an  account  of  his  successful  use  of  the  same  method  in  the  treatment 
of  deep  wounds.2  Dr.  Goyrand  made  use  of  linen  instead  of  parch- 
ment, and  of  strings  to  be  tied  instead  of  a  suture,  both  of  which 
means  are  probably  inferior  to  those  originally  proposed  and  employed. 

In  the  treatment  of  ulcers  collodion  has  been  found  very  serviceable 
under  two  circumstances,  when  the  ulcer  is  indolent,  and  when  it  is  in 
a  situation  which  exposes  it  constantly  to  irritation.  In  the  former 
case  the  ulcer  should  be  perfectly  dried  before  the  application  is  made, 
and  then  the  collodion  is  to  be  laid  on,  beginning  with  the  surround- 
ing skin  and  gradually  coating  the  ulcer  itself,  leaving,  however,  a 
small  opening  in  its  centre  for  the  escape  of  its  secretions.  In  the 
other  case,  as  when  the  ulcer  is  seated  on  the  neck  of  the  uterus,  Dr. 
Mitchell,  of  Dublin,  found  that  by  its  protecting  and  constringing 
power,  collodion  effected  a  cure  in  half  the  time  which  is  required 
when  nitrate  of  silver  is  used.3  Similar  testimony  has  been  furnished 
by  Aran4  and  by  Delpeuch.5  On  the  same  principle,  Yvonneau  treated 
a  case  of  fistula  of  the  cheek,  using  collodion  to.  keep  the  edges  of  the 
incision  together.  The  steady  and  strong  pressure  of  collodion  has 
been  used  with  signal  advantage  in  the  treatment  of  carbuncles.  Dr. 
Seiche,  who  tested  its  application  in  twelve  cases,  surrounded  the  in- 
flamed part  with  a  zone  of  the  solution  so  as  to  exert  pressure  upon 
the  base  of  the  swelling,  leaving  its  central,  and  most  inflamed  portion 
exposed  for  the  escape  of  the  softened  tissues.  The  extension  of  the 
inflammation  is  prevented  and  the  pain  alleviated  by  this  method,  and 
the  duration  of  the  affection  materially  abridged.6 

«  Am.  Joum.  of  Med.  Sci.,  April,  1848,  p.  578.  *  Bull,  de  Therap.,  lvi.  335. 

»  Dublin  Med.  Press,  Oct.  1848.  «  Bull  de  Therap.,  xliv.  34. 

5  Ibid.,  li.  176.  6  Prager  Vierteljahrs.,  lxxi.  Anal.  p.  70. 
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In  other  minor  cases,  the  insolubility  of  this  substance  in  watery 
liquids  has  been  found  of  great  use,  particularly  to  preserve  slight 
abrasions  or  wounds  from  infection  in  dissection,  surgical  operations,  the 
practice  of  midwifery,  &c.  Mr.  Eobinson  found  it  useful  as  a  filling 
for  carious  teeth  when  the  nerve  is  exposed.  After  the  cavity  is 
cleansed  and  dried,  he  recommends  that  it  should  be  filled  with  a 
small  tuft  of  asbestos  saturated  with  collodion  in  which  morphia  has 
been  dissolved.1 

In  other  cases  it  is  useful  by  its  constringing  as  well  as  its  protec- 
tive property.  It  serves  to  arrest  excessive  bleeding  from  leech-hiles, 
when  applied  on  a  small  compress  to  their  orifices,  and  renewed  as 
often  as  the  hemorrhage  reappears,2  and  also  to  protect  and  heal  the 
wounds  made  by  the  scarificator  in  cupping. 

In  erysipelas  collodion  has  sometimes  been  applied  with  the  best 
effects.  The  first  record  of  its  use  in  this  disease,  is  that  of  Dr.  Freer, 
of  Illinois,  who  found,  during  an  epidemic  of  the  disease,  that  its  ap- 
plication gave  immediate  relief  to  the  local  symptoms.3  Piachaud,  of 
Geneva,  reports  fifteen  cases  of  erysipelas  of  the  face,  in  which  its 
influence  upon  the  heat,  tension,  and  throbbing  of  the  part  was  im- 
mediate, the  redness  at  once  subsided,  and  the  disease  was  cured  in 
one-half  the  time  usually  required.4  In  order  to  diminish  the  con- 
striction of  the  application,  which  is  sometimes  very  painful,  P.  Guer- 
sant  mixed  castor  oil  with  the  collodion,  in  the  proportion  of  one 
part  to  fifteen.  It  must  be  remembered,  however,  that  erysipelas  is  not 
always  a  local  disease.  Although  in  many  cases,  even  of  the  idiopathic 
form,  it  exhausts  itself  in  the  neighborhood  of  the  parts  first  attacked, 
in  many  others  it  travels  beyond  them,  whatever  may  be  the  local 
treatment  employed.  This  remedy  is,  doubtless,  most  effectual,  as 
Christen  has  pointed  out,  in  erysipelas  depending  upon  local  causes, 
such  as  wounds,  ulcers,  solar  heat,  burns,  &c.;5  it  is,  however,  spoken 
of  by  Mr.  Erasmus  Wilson  as  a  valuable  topical  agent  in  erysipelas. 
It  also  forms  an  excellent  application  for  superficial  burns,  according 
to  the  reports  of  Drs.  Payne  and  Crawford,  in  Canada,6  and  of  Lam- 
bert, at  Lyons.7 

In  smallpox  it  was  natural  that  collodion  should  be  employed  as  an 
ectrotic  remedy,  to  prevent  the  development  of  pustules  upon  the  face 
and  the  unsightly  scars  which  too  often  follow  them.  The  first  trial 
of  this  treatment  in  a  case  of  unmodified  smallpox,  was  made  by  Aran, 
in  1850,  and  appears  to  have  been  successful  in  preventing  pitting;8 
but  the  more  numerous  trials  of  Christen,  at  Prague,  led  him  to  con- 
clude that  collodion  thus  applied  produces  intolerable  suffering,  does 
not  in  any  degree  retard  the  development  of  the  pustules,  and  even 
seems  to  be  the  cause  of  increased  ulceration  of  the  skin.9  These 
effects  appear  to  have  depended  chiefly  on  the  constrictive  action  of 

»  Laucet,  Dec.  1848.  2  Lancet,  Jan.  1849. 

8  Am.  Joum.  of  Med.  Sci.,  April,  1850,  p.  545. 

*  Archives  Gen.,  Sept.  1852,  p.  5. 

6  Vierteljahrschrift  f.  d.  prakt.  Heil.,  xxxvi.  92. 

8  Brit.  Am.  Joum.,  Aug.  IMS  7  Dieu,  Mat.  Med.,  iv.  489. 

8  Bull,  de  Tberap.,  xxxix.  369.  9  Prager  Vieiteljabrs.,  loc.  sup.  cit. 
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coating,  which  may  be  diminished,  while  the  pliancy  of  the  pellicle  is 
increased,  by  the  addition  of  about  one-fourth  part  by  weight  of  castor 
oil  to  the  collodion.  Dr.  Elisha  Harris,  of  the  Marine  Hospital,  New 
York,  reports  as  the  result  of  several  years'  experience,  that  although 
the  simple  collodion  dressing  does  not,  in  the  majority  of  cases,  pre- 
vent suppuration  and  pitting,  yet  it  seems,  in  a  large  proportion  of 
cases,  to  diminish  these  unpleasant  accidents  of  the  malady.  He  pre- 
ferred an  opaque  solution  made  by  the  addition  of  one  ounce  of  tincture 
of  kino,  and  two  drachms  of  muriated  tincture  of  iron,  to  three  ounces 
of  collodion.  With  this  each  vesicle,  or  patch  of  vesicles,  was  pen- 
cilled, from  its  first  development,  three  or  four  times  daily,  and  until 
desiccation  was  about  to  commence.1 

This  application  has  been  used  with  more  or  less  advantage  in 
various  diseases  of  the  skin,  as  intertrigo,  herpes  labialis,  h.  prseputialis, 
and  h.  zoster •  lichen,  lupus,  acne,  chronic  erythema,  &c.  Two  cases  of 
shingles  are  reported  to  have  been  greatly  relieved,  and  rapidly  cured 
by  this  method  of  treatment.2  It  is  said  to  diminish  rapidly  the  red- 
ness, pain,  and  fever,  obliterate  the  vesicles  or  arrest  their  develop- 
ment, alleviate  the  neuralgic  symptoms,  and  prevent  ulceration.3  Equal 
parts  of  collodion  and  castor  oil  form  a  preferable  application  to  collo- 
dion alone,  in  this  as  well  as  in  all  similar  cases.  Fissures  and  ex- 
coriation of  the  nipples  are  more  speedily 'healed  by  this  than  by  any 
other  application.  It  is  also  useful  in  fissures  of  the  lips  and  in  cases 
of  chapped  hands. 

The  constrictive  action  of  collodion  has  been  rendered  very  useful 
in  the  following  affections.  .  According  to  Bonnafont,  who  employed 
it  in  fifty-five  cases  of  swelled  testicle,  it  manifests  great  energy,  espe- 
cially when. the  attack  is  recent,  and  before  the  effusion  has  become 
solid  or  organized.  In  employing  it,  M.  B.  directs  that  it  should  first 
be  applied  to  the  scrotum  near  the  root  of  the  penis,  and  gradually 
extended  downwards  and  somewhat  to  the  opposite  side.  The  appli- 
cation is  said  to  be  painful  at  first,  but  the  pain  is  not  of  more  than  a 
few  minutes'  duration.4  It  has  also  been  used  with  advantage  in  vari- 
cocele. 

A  zone  of  collodion,  an  inch  and  a  half  or  two  inches  wide,  applied 
around  the  nipple,  at  the  distance  of  half  an  inch,  is  said  to  have  been 
a  very  efficient  means  of  causing  its  projection  in  some  cases  where  it 
was  so  much  retracted  that  the  infant  was  unable  to  nurse.5 

Mahy  reports  his  complete  success  in  treating  a  case  of  umbilical 
hernia  in  an  infant,  with  this  application,  and  Pradier  also  used  it 
with  success.6  In  a  similar  case  we  have  used  it  with  decided  ad- 
vantage, without,  however,  effecting  a  perfect  cure.  Behrend  has  re- 
ported a  case  of  spina  bifida  successfully  treated  in  the  same  manner;7 
and  Browning  several,  showing  its  efficacy  in  obliterating  nsevi,  espe- 
cially where  they  were  formed  over  a  bone.8 

i  New  York  Journ.  of  Med.,  July,  1856,  p.  137.      2  Lancet,  April,  1859,  p.  378. 

»  Fingeb,  Ranking's  Abstract,  July,  1862,  p.  113. 

«  Bull,  de  l'Acad.,xix.  584.  5  Bull,  de  TbAap.,  lv.  139. 

6  Edinb.  Med.  Journ.,  Jan.  1859,  p.  664.      7  Med.  Times  and  Gaz.,  July,  1859  p.  20 

8  Ibid.,  Nov.  1859,  p.  513.  ' 
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A  variety  of  substances,  particularly  of  a  caustic  nature,  have  been 
associated  with  collodion  and  applied  by  its  means.  Such  are  iodine, 
corrosive  sublimate,  perchloride  of  iron,  cantharides  (Collodium  c. 
Cantharide),  the  sulphates  of  copper  and  zinc,  iodide  of  zinc,. chromic 
acid,  croton  oil,  &c.  The  advantages  of  such  a  combination  are,  that 
by  its  means  many  active  medicines  can,  without  difficulty,  be  kept  in 
contact  with  parts  which  are  habitually  bathed  in  moisture,  or  which 
from  their  situation  render  a  merely  mechanical  adjustment  of  the 
remedy  inconvenient  and  difficult,  if  not  impossible. 

Application. — In  all  applications  of  collodion,  the  part  should  be 
rendered  as  dry  as  possible.  After  the  first  touch  of  the  camels-hair 
brush,  which  ought  generally  to  be  used,  the  collodion  should  be  allowed 
to  dry  before  a  second  coating  is  applied.  For  protective  purposes, 
a  thin  layer  is  sufficient,  but  to  produce  constriction,  a  thicker  coating 
is  required.  In  dressing  wounds,  a  piece  of  patent  lint,  or  of  linen 
cambric,  saturated  with  the  liquid,  should  be  laid  upon  the  part  after 
the  edges  of  the  wound  are  accurately  coaptated.  If  contraction  of 
the  collodion  is  objectionable,  this  effect  may  be  prevented,  and  the 
dressing  rendered  pliant  by  the  addition  to  the  collodion  of  some 
oleaginous  substance,  as  castor  oil,  already  mentioned,  or  linseed,  cod, 
or  lard  oil,  in  the  proportion  of  half  a  drachm  or  a  drachm,  to  an  ounce 
of  collodion. 
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GLYCYRRHIZA.— Liqcjorice  Root. 

Description. — The  officinal  liquorice  root  is  derived  from  Glycyr- 
rhiza  glabra,  a  native  plant  of  Southern  Europe  and  Syria,  but  culti- 
vated in  France,  Germany,  and  England.  The  plant  has  herbaceous 
stems  four  or  five  feet  in  height,  with  alternative  pinnate  leaves,  and 
axillary  racemes  of  blue  or  white  flowers,  followed  by  seed-pods  or 
compressed  legumes  containing  three  or  four  brown  kidney-shaped 
seeds.  The  root,  or  rather  underground  stem,  is  five  or  six  feet  long, 
and  penetrates  the  soil  deeply.  When  dried  and  brought  into  com- 
merce, liquorice  root  consists  of  pieces  usually  about  two  feet  in 
length,  and  varying  in  thickness  from  a  quarter  of  an  inch  to  an  inch 
or  more,  wrinkled,  and  grayish-brown  externally,  but  internally  of 
a  yellowish  color,  rendered  brighter  by  moisture.  Its  structure  is 
fibrous,  and  its  fracture  short  and  splintery.  "When  chewed  it  ha*s  a 
sweet  but  slightly  acrid  taste ;  the-sweetness  of  its  powder  is  still  more 
marked.  Its  virtues  are  extracted  both  by  alcohol  and  water.  They 
appear  to  depend  mainly  upon  a  peculiar  principle  called  glycyrrhizin 
by  Robiquet.  It  is  not  crystallizable,  is  soluble  in  boiling  water  and 
alcohol,  has  a  very  sweet  taste,  and  differs  from  sugar  mainly  in  not 
being  susceptible  of  the  vinous  fermentation.     Liquorice  root  contains, 
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besides  gum  and  starch,  an  acrid  resinous  substance,  albumen,  and 
saline  matters. 

A  variety  of  liquorice,  known  as  Russian,  is  the  product  of  G. 
echinata.  The  root  is  short,  thick,  porous,  of  a  light  color,  and  not 
so  sweet  as  the  officinal  sort.  It  usually  comes  deprived  of  the  outer 
bark. 

Extract  of  Liquorice  (Extractum  Glycyrrhiz^e)  is  prepared 
from  the  root  of  the  officinal  variety  by  evaporating  a  decoction  of  the 
root.  It  is  produced  on  a  large  scale  in  Calabria  and  Spain.  It  is 
usually  in  black  sticks  about  six  inches  long  and  one  inch  in  diameter, 
flattened  upon  one  side,  and  rounded  at  the  ends.  It  is  brittle  when 
cold  and*dry,  but  soft  and  tough  in  warm  and  moist  weather.  In  the 
former  case  its  fracture  is  very  black  and  shining,  and  it  has  a  sweet 
but  somewhat  acrid  taste.  When  refined  it  loses  in  some  degree  the 
last  named  quality,  and  with  it  probably  some  of  its  virtues. 

History. — Liquorice  root  {yXvxvfoiZ*,  sweet  root)  was  well  known  to 
the  ancients.  Hippocrates  alludes  to  it  as  an  external  application  with 
honey  or  ointment  of  roses.1  Theophrastus  speaks  of  its  usefulness  in 
oppressed  breathing  and  cough,  and  of  its  peculiar  power  of  allaying 
thirst.2  Dioscorides  says  it  abounds  in  Cappadocia  and  Pontus,  that 
its  juice  is  preserved  by  inspissation,  that  it  is  useful  in  hoarseness, 
sore  throat,  and  internal  inflammations,  and  that  it  quenches  thirst. 
Galen  only  adds  that  it  has  a  slight  astringency,  and  the  Arabians 
dwell  upon  its  virtues  in  affections  of  the  respiratory  organs.4  To  this 
day  itinerant  venders  of  liquorice  water  {marc hands  -de.  coco)  abound  in 
Paris,  where  they  are  greatly  in  favor  with  the  populace. 

Action  and  Uses. — Liquorice  has  at  all  times  been  regarded  as  an 
agreeable  demulcent,  having  a  peculiar  tendency  to  the  bronchial 
mucous  membrane.  Hence  it  is  sometimes  ranked  among  expectorant 
medicines.  Its  extract  enters  as  a  corrigent  into  a  great  variety  of  pre- 
parations, the  confection  of  senna,  for  example,  the  fluid  extract  and 
syrup  of  sarsaparilla,  various  troches  or  lozenges,  the  brown  mixture, 
&c.  It  is  peculiarly  adapted  to  correct  the  acrid  taste  of  certain  medi- 
cines, such  as  senega,  mezereon,  guaiacum,  and  sal  ammoniac.  The 
infusion  is  employed  for  similar  purposes,  and  is  also  a  very  useful 
drink  in  febrile  affections  attended  with  much  thirst,  in  diarrhoea, 
dysentery,  diseases  of  the  urinary  passages,  bronchial  inflammations, 
&c.  In  these  cases  it  is  usual  to  employ  either  the  root  or  extract  as 
an  addition  to  mucilaginous  infusions,  as  of  flaxseed,  barley,  gum,  &c. 
A  small  piece  of  the  extract  held  in  the  mouth  tends  to  allay  cough 
and  keep  the  fauces  moist. 


MEL.  —  Honey. 

Description. — Honey  is  defined  "a  liquid  prepared  by  Apis  meUi- 
ficaf  but  other  species  of  bee  in  different  countries  produce  it.     The 

1  Diekbach,  Arzneim.  des  Hippoc,  p.  75.  2  Hist.  Plant.,  lib.  ix.  cap.  xiii. 

8  Mat.  Med.,  lib.  iii.  cap.  v.  *  Ebs  Baituak,  ed.  cit.  ii.  G7. 
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liquid  contained  in  the  nectaries  of  many  plants,  and  which  the  bee 
extracts,  is  believed  to  undergo  a  change  in  the  insect's  stomach,  and 
k  then  thrown  up  and  deposited  in  the  hive  as  honey.  It  always 
partakes  in  some  degree  of  the  qualities  of  the  flowers  from  which  it 
is  derived,  and  while  in  some  instances,  such  as  those  cited  below  from 
the  ancients,  it  acquires  in  this  manner  a  peculiar  and  delightful  flavor, 
in  others  it  becomes,  for  a  similar  reason,  absolutely  poisonous.  The 
honey  which  has  been  much  used  of  late  years,  and  is  made  by  bees 
fed  in  part  upon  sugar  and  water,  is  a  pure  but  very  feeble  and  insipid 
product. 

The  best  honey  is  that  known  as  virgin  honey,  and  is  produced  by 
draining  the  comb  of  young  bees.  It  is  of  a  light  amber  color,  less 
fluid  than  water,  and  sometimes  as  viscid  as  oil.  By  age  it  becomes 
still  denser  and  darker,  and  contains  crystalline  masses.  It  has  a 
peculiar  odor  which  in  the  most  esteemed  sorts  depends  upon  the 
flowers  which  furnish  it ;  the  taste  is  in  like  manner  various,  but  is 
always  very  sweet,  and  leaves  after  it,  especially  in  the  fauces,  a 
slightly  acrid  impression. 

Honey  contains  crystallizable  and  uncrystallizable  sugar,  mannite, 
coloring  matter,  gum,  and  wax,  together  with  a  volatile  odorous  prin- 
ciple, which  varies  with  the  flowers  from  which  it  is  derived. 

History. — In  the  sacred  writings  honey  is  repeatedly  mentioned  as 
food  and  medicine,  and  as  an  emblem  of  a  fruitful  land.  The  Grecian 
poets  celebrated  the  honey  of  Hymettus,  a  hill  near  Athens,  whose 
base  and  sides  are  covered  with  heath  and  fragrant  flowers.  The  honey 
gathered  there  has  even  now  lost  nothing  of  its  ancient  reputation. 
In  the  Hippocratic  writings  honey  is  described  as  drying  and  heating 
unless  largely  diluted,  in  which  case  it  was  said  to  purge  off  bile,  but 
to  allay  mucous  diarrhoea.  It  was  also  reported  to  be  diuretic,  was 
'  recommended  with  butter  in  chronic  coughs  with  wasting  flesh;  with 
water  it  was  reputed  to  appease  coughing  and  promote  expectoration. 
Externally  it  was  employed  as  an  emollient,  and  to  cleanse  foul 
ulcers.1  Besides  Hymettus,  Dioscorides  mentions  Hybla  as  scarcely 
less  celebrated  for  the  quality  of  its  honey.  Hybla  was  situated  near 
the  south  side  of  Mount  iEtna,  in  Sicily.  Like  his  predecessors,  Dios- 
corides speaks  of  honey  as  being  detersive,  aperient,  &c,  and  adapted  to 
the  treatment  of  foul  and  fistulous  ulcers,  and  to  curing  wounds  slow 
to  heal.  With  alum  it  is  stated  to  be  a  good  application  in  inflam- 
mations of  the  skin ;  and  with  rock  salt,  and  dropped  into  the  ear,  a 
.remedy  for  tinnitus  and  pain  in  this  organ.  It  is  also  stated  to  be 
destructive  of  lice  when  applied  to  the  head,  and  to  soften  and  'permit 
the  elongation  of  the  prepuce.  It  is  particularly  recommended  as 
a  mouth-wash  and  gargle  in  inflammation  of  the  tonsils,  uvula,  and 
throat.  Among  other  things,  this  author  mentions  that  honey  made 
in  the  spring  is  superior  to  that  gathered  in  the  summer  or  autumn, 
and  that  some  varieties  of  it  are  poisonous  in  consequence  of  the  bees 
living  upon  certain  flowers.2  Pliny  furnishes  a  full  and  very  interest- 
ing account  of  the  natural  history  of  the  bee,  and  the  production  of 

1  Dieebach,  Arzueim.  des  Hipp.,  p.  75.  2  Mat.  Med.,  lib.  ii.  cap.  lxxv. 
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honey.1  He  also  describes  the  medical  uses  of  the  latter,  and  of  its 
various  compounds,  particularly  hydromel,  mead,  and  honeyed  wine.2 
The  Arabian  writers  state  that  honey  is  apt  to  disagree  with  persons 
of  an  ardent  or  bilious  temperament;  and  that  when  gathered  from 
wormwood  blossoms  it  is  stomachic  and  useful  to  the  liver.  They 
dwell  particularly  on  its  advantages  in  affections  of  the  mouth  and 
fauces,  and  especially  of  the  gums,  and  recommend  that  for  curing 
these  disorders  it  should  be  mixed  with  vinegar.  They  also  speak 
of  its  singular  maturative  virtues  when  mixed  with  flour  and  used  as 
a  poultice.3 

Action  and  Uses. — Honey  may  be  used  with  other  food  without 
any  unpleasant  effects,  in  most  instances ;  but  there  are  persons  who 
cannot  take  even  a  small  quantity  of  it  without  feeling  the  head  con- 
fused or  heavy,  while  in  other  cases  it  generates  gas  in  the  stomach 
and  bowels,  or  occasions  diarrhoea.  Authors  also  agree  that  the  honey 
of  particular  localities  is  poisonous  in  consequence  of  its  being  derived 
from  certain  noxious  plants.  Dr.  Taylor  mentions  the  oleander  [Ne- 
rum  oleander)  as  one  of  these  plants.  Azalea  pontica,  Daphne  meze- 
reum,  Aconitum,  Kalmia  latifolia,  and  others,  have  also  been  found  to 
be  sources  of  poisonous  honey.  Of.  the  poisonous  influence  of  the 
last  mentioned  plant,  commonly  known  as  mountain  laurel,  a  well 
known  instance  is  related  by  Dr.  B.  S.  Barton.  The  honey  of  bees 
fed  from  it  prove  highly  intoxicating.  The  usual  symptoms  are  dim- 
ness of  sight,  or  vertigo,  succeeded  by  delirium  which  is  sometimes 
mild  and  pleasant,  and  sometimes  ferocious,  ebriety,  pain  in  the 
stomach  and  intestines,  convulsions,  profuse  perspiration,  foaming  at 
the  mouth,  vomiting  and  purging,  and  in  a  few  instances,  death.  Such 
were  the  symptoms  recorded  by  Xenophon  as  produced  by  honey 
during  the  retreat  of  the  Ten  Thousand.  At  the  present  day  the  in- 
ternal use  of  honey  is  very  limited,  sugar  having  taken  its  place  in 
many  of  the  formulae  employed  by  the  ancients.  It  still  enters  into 
expectorant  mixtures,  as  Mel  Rosse,  and  Mel  Sodse  Boratis  ( U.  S),  and 
Oxymel  {Br.  Ph.),  besides  several  confections,  to  which,  however,  it  com- 
municates no  peculiar  virtues.  Yet  it  may,  perhaps,  be  doubted  whether 
the  substitution  of  sugar  for  honey  in  pectoral  medicines,  is,  on  the  whole, 
a  profitable  change.  Geoffroy  says  it  is  very  appropriate  in  affections 
of  the  lungs  with  copious  and  tough  expectoration.  Honey  is  some- 
times used  as  a  component  of  laxative  enemata,  but  it  has  no  advan- 
tages over  molasses. 

Von  Maack  has  proposed  a  theory  of  chlorosis  according  to  which 
this  disease  depends  upon  an  imperfect  conversion  of  the  products  of 
digestion  into  sugar  by  the  liver.  He  maintains  that  the  curative 
power  of  iron  in  chlorosis  depends,  not  upon  its  supplying  an  element  in 
which  the  blood  is  deficient,  but  upon  the  power  which  iron  possesses 
of  stimulating  the  formation  of  sugar  in  the  liver.  If,  he  continues, 
we  would  more  directly  attempt  to  cure  the  disease,  we  must  employ 
not  cane,  but  grape  sugar ;  and  in  support  of  this  theory  he  states  as 

1  Hist.  Nat.,  lib.  xxi.  cap.  xli.  2  Ibid.,  lib.  xxii.  cap.  1. 

3  Ebn  Baituar,  ed.  Sontheimer,  il.  191. 
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a  fact  that  in  the  northern  part  of  Schleswig  and  in  many  places  in 
Hanover,  honey  is  successfully  employed  as  a  popular  remedy  to  cure 
chlorosis.1 

'As  a  local  application,  honey  is  employed  in  all  cases  in  which  a  mild 
stimulant  is  required,  and  chiefly  to  change  the  character  of  ulcerated 
or  secreting  surfaces,  when  their  condition  indicates  a  slow  or  imperfect 
movement  towards  cure.  Hence  it  has  in  all  ages  been  applied  to  the 
gums  and  buccal  mucous  membrane  to  cure  aphthae  and  slight  pseudo- 
membranous deposits,  but  it  is  now  usual  to  associate  with  it  borate  of 
soda  or  chlorate  of  potassa,  which  materially  increase  its  efficacy. 
For  these  purposes  also  honey  of  roses  and  oxymel  are  superior  to 
honey  alone.  It  is  sometimes  used  as  a  cataplasm  to  promote  the  sup- 
puration of  boils  and  to  heal  fissures  of  the  nipple.  For  these  and 
similar  purposes  honey  is  extensively  used  as  a  domestic  remedy  in 
Eussia.2  It  is  also  said  to  be  an  efficient  application  to  the  mamma 
for  drying  up  the  milk. 


SACCHARUM.— Sugar. 

Description. — Sugar  is  a  sweet  principle  contained  in  the  juice  of 
many  plants,  in  milk,  and  in  the  urine  of  diabetic  persons.  It  is  of 
two  kinds,  the  crystallizable  and  the  uncry  stall  izable.  The  former, 
which  is  also  called  cane  sugar,  is  derived  chiefly  from  the  sugar  cane, 
the  sugar  maple,  and  the  beet-root ;  but  it  also  exists  in  the  palm,  in 
many  vegetables,  as  the  pumpkin  and  turnip  and  in  unripe  Indian 
corn.  The  latter,  called  grape  sugar,  and  also  glucose,  exists  naturally 
in  the  juice  of  grapes  and  of  many  ripe  acidulous  fruits,  and  in  dia- 
betic urine.  It  is  also  formed  from  cane  sugar  when  the  latter  is 
passing  into  alcohol  by  fermentation,  and  it  exists  in  molasses. 

Officinal  sugar  is  derived  from  Saccharum  officinarum,  or  sugar  cane, 
an  herbaceous  plant  which  is  a  native  of,  and  is  chiefly  cultivated  in 
tropical  countries.  It  has  a  general  resemblance  to  the  Indian  corn, 
and  is  composed  of  a  solid,  many  jointed  stem,  measuring  from  six  to 
twelve  feet  in  height,  and  about  two  inches  in  diameter  at  its  thickest 
part,  which  also  is  richest  in  sugar.  The  leaves  are  long,  narrow,  and 
sharp,  and  the  flowers,  which  form  a  panicle  at  the  summit  of  the 
plant  are  of  a  pinkish  color. 

When  the  cane  is  ripe,  the  tops  are  cut  off  to  serve  for  replanting, 
and  the  stalks  having  been  removed  close  to  the  ground  are  crushed 
in  a  mill,  and  their  juice  is  received  into  large  caldrons.  It  is  then 
gently  heated  and  mixed  with  a  small  proportion  of  milk  of  lime  in 
order  to  facilitate  the  removal  of  the  impurities  which  rise  to  the  sur- 
face. After  this  operation,  the  saccharine  liquor  is  rapidly  boiled  until 
it  reaches  a  degree  of  concentration  at  which  it  will  crystallize  upon 
cooling.  It  is  then  drawn  off  into  a  large  and  shallow  reservoir  where 
it  cools  and  undergoes  partial  crystallization,'  after  which  it  is  trans- 

1  Archiv  der  wissenscliaftliche  Heilkunde,  iv.  164. 

2  Kkebel,  Volksmedioiu  und  Volksimttel  Russlands,  1858. 


138  SACCHARINE    LENITIVES.  [CLASS 

ferred  either  to  hogsheads  in  which  the  crystallization  is  completed, 
and  in  which  by  means  of  holes  in  their  bottom  the  molasses  is  drained 
off,  or  it  is  placed  in  inverted  conical  earthen  pots,  open  at  the  apex,  so 
as  to  allow  the  liquid  portions  of  the  contents  to  escape.  In  this  con- 
dition the  product  is  known  as  brown  sugar.  It  may,  however,  un- 
dergo a  further  purification,  which  consists  in  placing  upon  the  base 
of  the  cones  of  sugar,  prepared  in  the  manner  just  described,  a  mass 
of  moistened  clay,  from  which  the  water  percolates  through  the  loaf 
and  carries  the  impurities  with  it.  It  is  now  more  usual  to  employ 
refined  syrup  for  this  purpose.  When  prepared  for  the  table  and  for 
the  use  of  the  pharmacien,  confectioner,  &c,  sugar  is  still  further  puri- 
fied by  boiling  it  with  lime-water,  or  with  bullock's  blood  and  ivory- 
black.  In  order  to  prevent  the  decomposition  which  sugar  undergoes 
at  a  high  temperature,  the  process  is  conducted  in  partially  exhausted 
receivers  by  means  of  steam.  The  resulting  solution  is  transferred  to 
moulds,  where  it  gradually  hardens,  and  is  then  cleansed  by  percola- 
tion in  the  manner  above  described.  After  this  process  it  is  dried, 
and  is  known  as  loaf  sugar. 

As  thus  prepared,  sugar  is  of  a  snow  white  color,  hard,  brittle, 
porous,  and  composed  of  crystalline  grains.  By  friction  it  becomes 
phosphorescent  in  the  dark.  It  is  soluble  in  hot  water  in  all  propor- 
tions, and  in  about  half  its  weight  of  cold  water.  When  its  concen- 
trated aqueous  solution  is  allowed  to  cool  slowly,  large  prismatic 
transparent  crystals  are  formed,  which  are  known  as  rock  candy. 
Barley  sugar  is  a  transparent  amorphous  mass  made  by  rapidly  cool- 
ing sugar  melted  at  a  temperature  of  356°  F.  Sugar  is  soluble  in 
hot,  but  not  in  cold  alcohol. 

History. — Kumphius  says1  that  the  word  sugar  is  derived  from 
an  ancient  Indian  word,  saccar,  and  Ainslie  states  that  this  term  (or 
sakkara)  is  used  to  designate  manufactured  sugar.  According  to 
Royle,  a  similar  name,  which  he  writes  jaggary,  is  given  only  to  palm 
sugar  in  India.'  Sugar  from  the  cane  has  been  manufactured  in  Hin- 
dostan,  Siam,  China,  and  Japan,  from  the  most  remote  antiquity,  and 
at  this  day  its  consumption  in  those  countries  is  enormous,  in  the 
form  either  of  raw  sugar  or  of  sugar  candy.  The  latter  is  chiefly  used 
in  China,  where  it  is  said  to  have  been  originally  made.  The  etymo- 
logy of  this  term  has  somewhat  perplexed  historians.  Eumphius 
derives  the  word  candy  from  xavQos,  a  cake,  from  the  shape  of  the. 
masses  in  which  it  was  prepared.  So  the  French  use  the  word  pain, 
and  the  English  the  word  loaf,  both  of  which  imply  the  same  idea. 
Salmasius  derives  candy  from  xavnov,  angular,  on  account  of  its  splint- 
ery fracture.  Moseley  asks  if  it  does  not  come  from  the  Indian  word 
JcJiand,  which  as  well  as  shukkur,  is  a  common  appellation  of  sugar  in 
Hindostan  ? 

The  first  historical  allusion  to  sugar  in  the  writings  of  Western 
nations,  is  furnished  by  Theophrastus,  who  lived  B.  C.  321.  He 
speaks  of  a  sort  of  honey  procured  from  canes  or  reeds.  Varro,  B.  C. 
68,  mentions  the  exceeding  sweetness  of  the  Indian  reed  (Indica 

1  Herb.  Amboinense  (1747),  v.  189. 
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arundo),  but  says  that  the  juice  is  derived  from  the.root  of  the  plant. 
Lucan,  in  an  often  quoted  line,  says  of  the  Indians  near  the  Ganges, 
"They  drink  the  sweet  juices  of  the  tender  reed."  Dioscorides,  in  his 
chapter  on  Honey,  remarks,  "There  is  a  sort  of  concreted  honey  which 
is  called  sugar.  It  is  found  upon  canes  in  India  and  Arabia  Felix. 
It  is  as  hard  as  salt,  and,  like  this  substance,  is  brittle  under  the  teeth.'" 
To  this  description  Pliny  adds,  "It  comes  in  fragments  as  large  as  a 
filbert,  and  is  only  used  in  medicine."2  Paulus  ^Egineta  quotes  Archi- 
genes  as  saying:  "The  Indian  salt  is  like  common  salt  in  color  and 
consistence,  but  resembles  honey  in  taste."3 

Before  the  discovery  of  America  or  the  passage  of  the  Cape  of  Good 
Hope,  sugar  was  made  in  Sicily  and  in  the  islands  of  the  Levant.  The 
cane  is  supposed  to  have  been  originally  brought  thither  from  India 
by  the  Saracens,  and  thence  transplanted  to  Spain  by  the  Moors.  From 
these  countries  it  was  carried,  in  the  15th  century,  to  Maderia  and  the 
Canary  Islands,  and  thence  its  culture  extended  to  the  island  of  St. 
Thomas,  in  the  Gulf  of  Guinea,  where,  for  a  long  time,  the  Portuguese 
carried  it  on  with  great  success.  Piso  says  that  brown  sugar  only  was 
produced  at  this  place.  It  is  generally  stated  that  on  the  discovery  of 
the  Western  Hemisphere,  sugar  cane  was  found  growing  on  the  con- 
tinent, and  also  on  some  of  the  Atlantic  islands ;  but  that  the  art  of 
making  sugar  was  introduced  by  Europeans."  According  to  Piso,  the 
sugar  cane  in  the  province  of  Rio  de  la  Plata  grows  spontaneously, 
and,  under  the  influence  of  the  sun's  heat,  its  juice  exudes  and  crys- 
tallizes.5 This  account  corresponds  with  that  of  Dioscorides,  which 
has  been  called  in  question,  because  under  the  ordinary  circumstances 
of  its  culture,  when  the  cane  is  annually  cut  down,  it  does  not  exude 
its  juice.  It  may  be  mentioned,  without,  however,  attributing  too 
much  importance  to  the  opinion,  that  Guibourt  denies  that  the  sugar 
cane  is  indigenous  to  any  part  of  America.6 

In  regard  to  the  early  notions  respecting  the  action  and  uses  of 
sugar,  the  following  statements  may  suffice.  Dioscorides  says : 
"Sugared  water  loosens  the  bowels,  and  is  salutary  to  the  stomach  and 
bladder,  and  to  ulcers  of  the  kidneys.  It  is  also  used  as  a  resolvent 
application  to  the  eyes."  Galen  compares  it  with  honey,  and  describes 
it  as  cleansing  and  laxative,  and  as  useful  to  the  stomach,  unless  the 
habit  is  bilious.  The  Arabians  add  to  these  particulars  but  little  of 
their  own,  but  one  among  them  mentions  the  still  popular  remedy, 
butter  and  sugar  in  hot  water  for  hoarseness,  and  asserts  that  the  fumes 
of  burning  sugar  cure  coryza.  Rhazes  says  that  its  excessive  use 
irritates  the  bowels  and  debilitates  the  whole  system.  According  to 
Avicenna,  sugar  is  less  apt  than  honey  to  excite  thirst,  and  is  also  less 
detergent.  The  former  of  these  statements  is  remarkable,  for  we  find 
at  the  present  day  all  the  southern  nations  of  Europe  employing 
sugared  water  as  peculiarly  adapted  to  quench  thirst. 

More  modern  writers  are  divided  in  opinion  concerning  the  useful- 

1  Mat.  Med.,  lib.  ii.  cap.  Ixxv.  z  Hist.  Nat.,  xii.  xvii. 

3  Syd.  Soc.  ed.,  i.  318.  *  Moselby,  A  Treatise  on  Sugar,  p.  14. 

5  lie  Indise  utriusque  re  nat.  et  med.,  p.  108. 

°  Hist,  des  Drogues,  4enie  ed.,  ii.  117. 
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ness  of  sugar.  The  first  writer  who  ascribed  to  it  injurious  qualities, 
was  Angehis  Sala  (Saccharologia,  1637),  but  he  speaks  only  of  its  ex- 
cessive use  as  tending  to  impair  the  appetite  and  digestion,  to  cause 
caries  and  loosening  of  the  teeth,  and  foul  breath,  colic,  and  diarrhoea, 
besides  bilious,  scorbutic,  and  hysterical  complaints.  Subsequent 
writers  attributed  to  its  ordinary  use  greater  evils  still.  Garancieres 
accused  it  of  aggravating  and  even  causing  consumption  of  the  lungs, 
and  maintained  that  since  bitter  substances  preserve  from  putre- 
faction, sweet  ones  must  favor  this  change.1  Willis  accused  the  im- 
moderate use  of  sugar  of  having  contributed  to  the  increase  of  scurvy. 
Ray  also  subscribes  to  these  opinions,  and  adds  that  sugar  is  very 
hurtful  to  the  teeth,  and  not  only  renders  them  black,  but  causes  them 
to  decay  and  loosen  in  their  sockets,  and  to  fall  out.  Of  all  these 
opinions  concerning  sugar,  the  last  is  one  of  the  most  general  and 
settled.  Even  Geoffrey,  while  lauding  the  lenitive  and  expectorant 
qualities  of  sugar  when  used  medicinally,  and  its  advantages  when 
duly  mixed  with  the  food,  echoes  this  objection  to  its  free  employ- 
ment, adding  what  is  now  popularly  believed,  that  it  promotes  the 
generation  of  worms,  and  that  its  creates  flatulence  and  bile,  and  de- 
stroys the  appetite. 

Rumphius  states  that  the  first  person  who  employed  sugar  in  phar- 
macy for  the  preparation  of  confections  and  syrups,  was  Actuarius, 
who  lived  in  the  11th  or  12th  century. 

Action  of  Sugar. — Some  very  interesting  experiments  performed 
by  Dr.  S.  Weir  Mitchell,  of  this  city,  show  that  when  syrup  is  injected 
under  the  skin  of  frogs,  they  gradually  become  cataractous.2  In  this 
connection  it  is  important  to  remember  that  the  coincidence  of  saccha- 
rine diabetes  and  cataract  has  long  been  known.  It  was  mentioned 
by  Rollo  in  the  last  century ;  and  Mackenzie,  writing  in  1835,  says, 
"  I  have  in  two  instances  seen  lenticular  cataract  attack  women  of  from 
18  to  25,  laboring  under  diabetes  mellitus."  More  recently,  and  espe- 
cially since  attention  was  directed  to  the  subject  by  Mr.  France,3 
numerous  examples  of  the  coincidence  have  been  published,  and 
many  earlier  statements  of  it  have  been  recalled. 

Sugar  is  generally  regarded  as  nutritious  food,  as  contributing 
directly  to  the  growth  of  the  tissues,  and  especially  to  the  formation 
of  fat.  The  sleek  condition  of  the  negroes  in  sugar  producing  locali- 
ties during  the  cane  harvest,  is  cited  in  support  of  this  belief.  But 
the  negroes  consume  cane  juice,  and  not  sugar;  and  the  former  con- 
tains a  number  of  saline  constituents  and  azotized  matters  which  are 
not  present  in  the  latter.  Bocker,  who  has  carefully  examined  the 
question,  shows  that  sugar  is  not  directly  a  fat-producing  substance,4 
and  that  it  cannot  possibly  contribute  anything  to  the  nitrogenous 
tissues.  Consequently,  he  concludes  that  it  cannot  be  regarded  as 
nutritious. 

In  this  connection  the  well  known  experiments  of  Magendie,  and 
of  Tiedemann  and  Gmelin,  may  be  referred  to,  for  they  show  that 

1  Moselet,  op.  cit.,  p.  86.  '  Am.  Journ.  of  Med  Sci.,  Jan.  I860,  p.  106. 

3  Ophthalmic  Hospital  Reports,  Jan.  1859. 
*  Op.  cit.,  p.  163. 
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animals  fed  entirely  upon  sugar  perish  in  from  two  to  four  weeks, 
with  all  the  evidences  of  exhaustion  and  atrophy.  The  experiments 
of  Dr.  Stark  are  of  the  same  import.  A  diet  of  bread  and  sugar  ex- 
clusively, produced  in  him  a  scorbutic  state  of  the  system,  with  swollen 
gums,  ulcers  of  the  mouth,  purple  blotches  on  the  skin,  and  diarrhoea. 
It  is  usually  stated  that  he  fell  a  victim  to  his  imprudent  devotion  to 
the  cause  of  science,  and  he  certainly  earned  a  martyr's  crown  by  his 
self-sacrificing  zeal ;  but  the  examination  of  his  remains  revealed  the 
characteristic  lesions  of  typhoid  fever.1  It  is  a  familiar  fact,  that  in 
general,  persons  who  consume  a  large  quantity  of  sugar  in  the  shape 
of  confectionery,  lose  their  appetite,  suffer  from  heartburn,  gastralgia, 
and  acid  eructations,  grow  pale  and  thin,  and  are  subject  either  to 
constipation  or  diarrhoea. 

Bocker  has  shown  that  sugar,  when  freely  used,  diminishes  the 
amount  of  solid  excreta  in  the  urine,  or,  in  other  words,  lessens  the 
waste  of  the  system  in  this  direction.  By  the  same  mode  of  action  it 
diminishes  the  amount  of  carbon  and  also  of  oxygen  and  water  in  the 
expired  air.  Its  part,  therefore,  as  an  article  of  food  is  that  of  a  respi- 
ratory element  presenting  itself  to  the  inspired  oxygen  as  a  substitute 
for  the  tissues  themselves,  and  thus  limiting  the  waste  of  the  body 
while  it  sustains  the  animal  heat.  The  appetite  for  it  displayed  by 
children  appears  to  be  a  natural  instinct,  the  object  of  which  is  to 
enable  the  system  to  appropriate  for  the  growth  of  the  organs  azotized 
food  which  would  otherwise  be  consumed  in  the  production  of  animal 
heat. 

The  power  of  sugar  to  allay  thirst  was  known  to  the  ancients,  as 
already  has  been  mentioned ;  it  was  also  noticed  by  Stark,  and  has 
been  illustrated  by  Bocker. 

It  is  a  general  belief  that  sugar  when  eaten  freely  injures  the  teeth. 
But  Moseley  says:  "This  has  long  been  known  as  a  prudent  old 
woman's  bugbear,  to  frighten  children,  that  they  might  not  follow 
their  natural  inclination  by  seizing  opportunities,  when  they  are  not 
watched,  of  devouring  all  the  sugar  they  can  find."  Bocker  particu- 
larly remarked  the  pain  experienced  in  the  teeth  on  chewing  sugar, 
and  he  refers  to  the  experiment  of  Larrey,  who  found  that  sugar  enters 
into  combination  with  the  earthy  elements  of  the  teeth.  By  immers- 
ing a  tooth  in  a  concentrated  solution  of  sugar,  it  became  soft,  and  the 
enamel  was  readily  crushed.  In  spite  of  some  notable  examples  to 
the  contrary,  we  apprehend  that  the  injurious  action  of  sugar  upon 
the  teeth  cannot  fairly  be  called  in  question,  although,  an  experiment 
of  Plenk  is  recorded  which  contradicts  that  of  Larrey.  Plenk  im- 
mersed a  sound  tooth  for  two  months  in  syrup  diluted  with  water, 
and  at  the  end  of  that  time  it  was  completely  unaltered.2  CEsterlen, 
also,  after  repeated  trials,  found  no  such  effect  as  that  reported  by 
Larrey.  It  is,  however,  prudent,  after  eating  sugar,  to  rinse  the  mouth 
well  with  water. 

Uses. — Although  of  comparatively  small  utility  for  its  separate 
medicinal  effects,  there  are  few  agents  more  useful  than  sugar  as  an 

1  Duncan's  Commentaries,  xiii.  166  and  175.  2  Stkumpf,  Handbuch,  i.  165. 
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associate  of  other  medicines.  In  solution  it  appears  to  be  exclusively 
lenitive,  but  in  the  pulverulent  form  it  exerts  a  stimulant  action. 

In  all  irritations  of  the  mucous  membrane  of  the  fauces  and  the  air- 
passages,  it  is  universally  employed  to  allay  irritation  and  mitigate 
cough  and  hoarseness.  This  it  appears  to  do  in  the  case  of  the  throat 
and°larynx  partly  by  its  protective  influence,  and  partly  also  by  its 
increasing  the  mucous  secretion  of  these  parts,  and  that  of  the  salivary 
glands.  "Hence  it  is  peculiarly  an  appropriate  remedy  for  that  tickling 
sensation  which  so  often  excites  distressing  paroxysms  of  coughing. 
Sugared  water  is  said  to  have  produced  a  curative  diuretic  effect  in 
some  cases  of  dropsy.  It  is  habitually  used,  as  above  remarked,  to 
promote  digestion,  and,  it  may  be  added,  to  allay  nervous  excitement. 
According  to  some  writers  sugar  manifests  anaphrodisiac  powers. 

The  influence  of  sugar  in  retarding  oxidation  of  the  tissues  appears 
to  suggest  an  explanation  of  the  universal  use  of  this  substance  in 
febrile  affections  as  the  usual  condiment  of  all  mucilaginous,  fari- 
naceous, and  gelatinous  substances  employed  in  those  diseases.  It  is, 
however,  liable  to  the  objection  that  if  too  freely  used  it  becomes  acid 
in  the  stomach  and  bowels,  impairs  the  digestion,  and  induces  diarrhoea 
and  flatus. 

The  quality  of  sugar  just  referred  to  has  been  applied  in  the  treat- 
ment of  diabetes  mellitus,  a  disease  in  which  the  waste  of  the  solids  is 
more  excessive  than  in  any  other  affection.  Andral  had  shown  that 
an  entire  exclusion  of  saccharine  arid  amylaceous  food  does  not  by 
any  means  prevent  the  formation  of  sugar  in  diabetes,  and  Bernard 
discovered  that  the  liver  is  capable  of  converting  nitrogenous  as  well 
as  amylaceous  substances  into  sugar.  Mr.  Prichard  suggested  that  a 
treatment  might  be  beneficial  which  would  supply  the  loss  of  the 
saccharine  principle,  and  M.  Pierre  having  used  sugar  successfully  in 
a  case  of  diabetes,  Mr.  Budd  administered  this  substance  to  a  patient 
whom  he  had  under  treatment  in  1857,  and  who  was  then  extremely 
feeble  and  emaciated.  Although,  at  first,  the  amount  of  sugar  in  the 
urine  was  not  lessened,  the  patient  improved  in  flesh  and  strength,  the 
urine  diminished  greatly  in  quantity,  and  its  density  fell  from  1044  to 
1034.  The  diet  used  at  the  same  time  consisted  of  bread,  butter,  eggs, 
and  mutton  chops.1  Dr.  Corfe  also  reports  the  history  of  a  case  which 
was  apparently  almost  cured  by  abstinence  from  farinaceous  food  and 
by  the  use  of  sugar  candy  and  honey.2  Dr.  Williams,  on  the  other 
hand,  has  published  the  cases  of  two  persons  who,  under  the  ordinary 
treatment,  had  ceased  to  lose  flesh.  In  both  cases  the  saccharine  diet 
increased  the  quantity  and  the  specific  gravity  of  the  urine,  and  pro- 
duced rapid  emaciation.  A  similar  instance  of  the  failure  of  this  treat- 
ment is  published  by  Dr.  Burd.  His  patient  was  excessively  reduced 
by  diabetes,  and  the  saccharine  treatment  produced  a  still  more  rapid 
exhaustion.  A  like  result  was  obtained  by  Dr.  Ben.ce  Jones ;  his 
patient  declining  in  weight  while  the  quantity  of  sugar  in  the  urine 
increased.3     On  the  whole,  therefore,  it  would  appear  that  experience 

1  Ranking's  Abstract  (Am.  ed.),  xxvii.  96.       2  Times  and  Gaz.,  Sept.  1858,  p.  292. 
8  Times  and  Gaz.,  May  1,  1858. 
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has  only  disappointed  the  hopes  that  were  for  a  time  entertained  of 
finding  in  sugar  a  certain  palliative,  if  not  a  specific,  for  diabetes. 

Finely -powdered  sugar  is  said  to  be  a  remedy  for  the  hiccup  which 
nursing  infants  are  subject  to  from  overfeeding.1  It  is  also  a  very 
efficient  application  for  the  cure  of  aphthae  of  the  mouth ;  it  is  useful 
in  repressing  the  exuberant  and  flabby  granulations  of  ulcers ;  as  a 
stimulant  for  removing  opacities  of  the  cornea ;  and  in  chronic 
laryngitis  when  inhaled  by  a  sudden  aspiration  from  a  quill  or  other 
tube  extending  from  beyond  the  lips  to  the  fauces.  It  has  also  been 
used  as  a  sternutatory,  and  for  diluting  more  active  powders  intended 
for  application  to  the  nasal  passages.  The  fumes  arising  from  burnt 
sugar  have  the  property  of  destroying  offensive  effluvia,  and  are 
familiarly  used  in  the  sick  chamber  for  this  purpose,  powdered  sugar 
being  strewn  upon  hot  coals  or  a  piece  of  heated  iron. 

In  pharmacy  sugar  is  extensively  employed  to  prevent  the  decom- 
position of  vegetable  substances  (conserves,  confections),  and  the 
oxidation  of  metallic  preparations,  as  in  the  case  of  the  syrup  of 
iodide  of  iron.  It  forms  the  excipient  in  many  magistral  and  officinal 
preparations,  such  as  powders,  pills,  and  lozenges;  in  the  form  of 
syrup  is  also  the  excipient  of  an  entire  class  of  officinal  preparations 
{Syrupi),  and  is  added  to  many  extemporaneous  prescriptions  for  the 
purpose  either  of  masking  a  disagreeable  taste  or  of  suspending  an 
insoluble  substance  in  water. 

1  Schneller,  Arzneim.  des  Kindlichen  Alters,  p.  17. 


Class  II. 

ASTRINGENTS. 


Astringents  have  been  denned  by  Cullen  to  be  "such  substances 
as,  applied  to  the  human  body,  produce  contraction  and  condensation 
of  the  soft  solids,  and  thereby  increase  their  density  and  cohesion." 
Boerbaave  describes  them  as  medicines  "which  cause  the  parietes  of 
the  bloodvessels  to  approach  one  another,  close  these  tubes  when 
open,  increase  the  strength  and  rigidity  of  the  fibres,  and  restore  their 
firmness  to  relaxed  tissues."  The  latter  definition  refers  to  an  opera- 
tion implied  by  the  term  styptic,  which  is  commonly  employed  to 
designate  medicines  that  control  hemorrhage  ;  but  the  words  astringent 
and  styptic  are  identical  in  original  signification,  the  one  being  a  Latin 
and  the  other  a  Greek  expression  of  the  same  idea. 

Astringents  are  derived  from  the  vegetable  and  from  the  mineral 
kingdoms.  Those  of  the  former  class  agree  in  containing  tannic  acid 
associated  with  various  bitter  and  other  principles,  while  the  latter 
consist  chiefly  of  metallic  salts. 

The  difficulty  of  explaining  the  modus  operandi  of  medicines  is  no- 
where more  manifest  than  in  what  relates  to  this,  one  of  the  simplest 
of  the  classes  into  which  they  are  divided.  No  effects  are  more  evident 
and  tangible  than  those  of  astringents,  but  none  are  less  understood. 
When  an  astringent  substance  is  taken  into  the  mouth,  it  instantly 
causes  a  sensation  of  constriction  and  puckering  of  the  tongue,  lips, 
cheeks,  and  gums,  a  sensation  so  familiar  and  so  primary  in  its  nature, 
that  no  other  word  describes  it  so  well  as  astringency.  With  this  sense 
of  puckering  is  associated  one  of  stiffness  and  dryness  of  the  affected 
parts,  and,  if  the  preparation  be  a  strong  one,  as  a  concentrated  solu- 
tion of  tannin,  it  operates  as  an  irritant,  occasioning  pain.  The  latter 
effect  is  more  marked  when  the  application  is  made  to  the  mucous 
membrane  of  the  eye  or  of  the  nasal  fossse,  and  is  followed  by  a  pro- 
fuse secretion  from  the  adjacent  membrane  and  from  the  lachrymal 
glands.  When  astringents  containing  tannin  are  taken  into  the  empty 
stomach,  and  in  large  doses,  they  are  apt  to  occasion  nausea  and 
eructation.  If  the  sensibility  of  the  stomach  is  morbidly  increased, 
pain  may  ensue,  and  as  experiments  upon  animals  prove,  even  a  caus- 
tic effect  may  result.  When  these  substances  are  administered  dur- 
ing the  process  of  digestion,  it  is  materially  interfered  with  in  conse- 
quence of  the  precipitates  which  they  form  with  albumen,  casein,  and 
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the  gastric  juices.  Their  ulterior  influence  upon  the  stomach  dis- 
plays itself  in  impaired  appetite  and  digestion,  gastric  pain  and 
even  vomiting,  and,  as  a  consequence  of  these  effects,  emaciation  and 
debility. 

The  generally  received  opinion  is  that  astringents  produce  consti- 
pation, but,  although  they  certainly  diminish  the  secretions  of  the 
intestinal  canal,  they  do  not  appear  to  restrain  the  peristaltic  move- 
ments of  the  bowel.  Such  was  the  result  of  Hennig's  experiments 
upon  himself,  on  cats,  and  on  frogs,1  and  although  Cavarra,  as  else- 
where stated,  asserts  that  tannic  acid  in  doses  of  two  grains  and  a  half 
produced  obstinate  confinement  of  the  bowels,  Dr.  Tully  declares  that 
he  took  ten  grains  of  pure  tannic  acid  four  times  in  the  twenty-four 
hours,  and  continued  these  doses  about  a  week,  with  no  more  con- 
stipating effect  than  if  he  had  taken  so  much  maize  meal.3  A  similar 
trial  with  identical  effects  was  afterwards  made  by  several  professional 
pupils  of  Dr.  Tully.  The  article  excited  a  little  nausea,  however,  and 
impaired  the  appetite  considerably.  This  distinguished  physician 
also  assures  us  that  he  often  administered  tannic  acid  in  doses  of  a 
heaped  teaspoonful,  at  short  intervals,  till  it  began  to  disturb  the 
stomach,  in  cases  of  hemorrhage  from  the  lungs,  for  example,  and 
without  any  constipating  effect.  It  may  be  objected  (and  the  objec- 
tion appears  to  be  not  without  weight),  that  in  these  experiments  the 
quantity  of  the  medicine  taken  was  sufficient  to  irritate  the  bowel,  and 
that  thus  its  desiccative  operation  was  neutralized  or  more  than  neu- 
tralized. This  appears  the  more  probable,  since  we  find  that  no  men- 
tion is  made  of  dryness  of  the  dejections,  such  as  Cavarra,  and  also 
Hennig,  invariably  found. 

The  manner  in  which  the  constringing  and  drying  operation  of  as- 
tringents is  performed,  is  not  regarded  in  the  same  light  by  all  who 
have  examined  the  subject.  According  to  some,  it  is  explained  by 
the  coagulation  of  albumen,  which  all  astringents  produce,  and  the 
precipitation  of  gelatin  which  is  strikingly  effected  by  tannic  acid. 
But  such  processes  cannot  be  supposed  to  take  place  in  the  living 
body.  Mr.  Headland,  recognizing  the  validity  of  this  objection,  as- 
sumes that  astringents  act  directly  and  especially  on  muscular  fibre, 
causing  this  "to  contract,  whether  it  be  striped  and  voluntary,  or  of 
the  involuntary  unstriped  kind."3  Taken  into  the  blood  in  a  state  of 
solution,  he  supposes  them  to  pass  through  the  walls  of  the  capillaries 
to  the  muscular  tissue,  and  to  stimulate  to  contraction  the  unstriped 
muscular  fibres  existing  in  the  middle  coat  of  the  arteries,  in  the  walls 
of  the  capillary  vessels,  in  the  lining  of  the  ducts  of  glands  generally, 
in  the  substance  of  the  heart,  and  in  the  coats  of  the  stomach  and 
intestines.  It  need  hardly  be  said  that  this  view,  however  well  it  may 
be  adapted  to  explain  the  phenomena  occasioned  by  astringent  medi- 
cines, is  a  purely  gratuitous  theory,  and  might  be  predicated  of  tonic, 
or,  indeed,  of  other  classes  of  medicines,  as  well  as  of  astringents.  In 
regard  to  mineral  astringents  which  evidently  exert  their  power  of 

'  Archiv  fur  Wissenschaft.  Heilktmde,  i.  697. 

2  Materia  Medica,  or  Pharmacology,  i.  1112. 

3  The  Action  of  Medicines,  p.  244. 
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coagulating  albumen  and  fibrin,  when  applied  upon  secreting  or  bleed- 
ing surfaces,  it  is  quite  as  difficult  as  in  the  case  of  tannic  acid,  to 
understand  in  what  manner  they  can  retain  an  astringent  power  while 
passing  through  the  blood.  We  do  indeed  know,  that  in  some  manner 
this  power  is  retained,  for  we  constantly  see  it  exercised  by  the  acetate 
of  lead,  the  salts  of  iron,  &c.  But  to  suppose,  with  the  author  just 
quoted,  that  these  substances  "are  constrained  by  various  forces"  to 
suspend  their  natural  tendencies  so  long  as  they  are  in  the  blood,  and 
that  on  their  exit  by  secretion  from  this  fluid,  they  resume  their  origi- 
nal activity,  is  simply  to  substitute  an  hypothesis  for  an  inductive 
law,  and,  perhaps,  to  deter  from  investigation  where  inquiry  is  most 
needed. 

In  regard  to  the  local  action  of  astringents,  there  is  much  plausibility 
in  the  view  which  is  taken  by  Hennig.  This  experimenter  remarks 
that  a  strong  solution,  or  a  powder  of  tannic  acid  does  not  impress 
the  nerve  of  taste  in  as  great  a  degree  as  a  weaker  preparation,  be- 
cause the  latter  penetrates  the  epithelium,  and  therefore  affects  the 
gustatory  nerve  more  readily.  The  sense  of  astringency  he  abscribes 
to  the  strong  affinity  of  the  astringent  substance  for  water,  which, 
therefore,  it  abstracts  from  the  membranes  and  papillae,  corrugating 
the  superficial  layers  of  the  epithelium,  and  causing  them  with  "  the 
parasitical  capillary  fungi"  on  their  surface,  to  be  thrown  off.  Hence 
the  more  newly-formed  epithelial  layers  are  laid  bare,  and,  if  the  tan- 
nic acid  is  renewed,  it  penetrates  and  desiccates  the  subjacent  tissues. 
Hence,  also,  instead  of  being  stimulated,  the  muscular  layer  is  deprived 
of  its  freedom  of  movement,  and  becomes  rigid.  At  the  same  time  the 
surface  to  which  the  solution  is  applied,  loses  its  polish.  If  a  very 
strong  solution  of  tannic  acid  is  used,  the  sense  of  taste  may  be  tem- 
porarily quite  lost,  the  nervous  substance  become  disorganized,  and 
the  mucous  membrane  likewise ;  but  the  very  energy  of  this  action 
limits  its  extent ;  the  constriction  of  the  superficial  parts  is  so  great, 
and  their  hardness  is  so  much  increased  by  the  coagulation  of  albu- 
men interstitially  effused,  that  the  penetration  of  the  astringent  liquid 
is  arrested. 

Considering  the  results  of  experience  in  the  use  of  tannic  acid,  there 
appear  to  be  good  grounds  for  doubting  its  efficacy  as  an  astringent 
except  when  it  is  locally  applied.  Otherwise  it  is  certainly  inferior  to 
the  mineral  astringents.  Nor  is  there  any  reason  for  attributing  to  it 
a  tonic  property  which  some  have  done  from  witnessing  the  effects  of 
certain  vegetable  medicines  which  yield  this  substance ;  for  such  medi- 
cines also  contain  bitter  principles  upon  which,  doubtless,  their  tonic 
properties  depend.  It  does  not  follow  that  pure  tannic  acid  is  always 
to  be  preferred  for  internal  administration  as  an  astringent.  On  the  con- 
trary, the  tendency  which,  in  large  doses,  it  shows  to  derange  the  diges- 
tive function,  suggests  the  propriety  of  prescribing  it  in  its  natural  asso- 
ciation with  bitter  tonics  whenever  a  prolonged  use  of  it  is  required. 

Each  of  the  several  astringents  has  powers  which  are  peculiar  to 
itself,  and  they  can  by  no  means  be  substituted  for  one  another  so  as 
to  produce  identical  effects.  Nitrate  of  silver  and  sulphate  of  copper 
excel  vegetable  astringents  in  consolidating  ulcerated  tissues,  but  pre- 
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parations  of  tannin,  or  rather  of  some  of  the  astringent  barks,  are  far 
superior  to  these  mineral  remedies  in  preventing  that  softening  of  tis- 
sue which  tends  to  terminate  in  ulceration.  The  first  named  articles 
are  also  better  adapted,  as  a  general  rule,  for  internal  administration. 
Creasote,  nitrate  of  silver,  nitric  acid,  and  other  strong  acids,  are  more 
efficacious  as  styptics  than  tannic  acid.  Except  creasote,  they  are  also 
caustics.  Several  astringents  also  possess  specific  powers  of  a  totally 
different  nature.  Lead,  for  example,  in  some  of  its  forms,  has  a  spe- 
cial direction  to  the  nervous  system,  and  in  one  it  constitutes  a  pow- 
erful deodorizer.  Iron,  which  in  certain  of  its  combinations,  as  the 
perchloride,  is  eminently  a  styptic,  is  a  tonic  in  its  general  operation. 
The  sulphates  of  alumina,  copper,  and  zinc,  are  emetic  as  well  as  as- 
tringent, and  the  second  is  supposed  to  have  some  antiperiodic  influ- 
ence, while  the  last  is  employed  in  the  treatment  of  neuralgia. 

From  the  above  statement  of  the  operation  of  astringent  medicines 
it  will  be  inferred  that  they  have  been  found  useful  both  internally 
and  externally,  whenever  a  laxity  of  tissue  exists  alone,  or  at  the  same 
time  favors  an  undue  discharge  of  blood  or  other  animal  liquid,  or 
when  this  or  a  more  active  cause  occasions  its  stasis  within  the  af- 
fected part. 

External  Use. — Eelaxation  of  tissue  is  a  frequent  consequence  of 
debility  either  original  or  acquired.  The  former  is  observed  in  young 
persons  of  a  lymphatic  constitution,  and  especially  in  females,  and  is 
manifested  by  weakness  of  the  joints,  swelling  of  the  ankles,  a  pendu- 
lous condition  of  the  mammas,  and  a  general  flabbiness  of  the  skin. 
In  such  cases  general  baths  and  lotions  containing  vegetable  astrin- 
gents have  been  found  to  impart  tone  to  the  enfeebled  tissues.  Gar- 
gles or  lotions  of  the  same  composition  are  in  common  use  to  correct 
atonic  cedematous  swelling  of  the  fauces,  or  simple  relaxation  of  these 
parts,  of  the  vagina,  or  of  the  rectum ;  or  else  the  more  powerful  stimu- 
lus of  mineral  astringents  is  resorted  to  for  the  same  purpose.  A  ten- 
dency to  passive  inflammation  and  gangrene  of  the  skin,  subjected  to 
pressure  by  the  posture  of  the  patient  or  otherwise,  is  often  met  with 
in  protracted  sickness  accompanied  with  great  debility,  and  such  effects 
may  sometimes  be  guarded  against  by  hardening  the  integument  by 
means  of  the  substances  in  question.  Or  if  disorganization  have  already 
commenced  in  the  case  alluded  to,  or  if,  from  other  causes,  such  as  an 
epidemic  influence,  accidental  wounds,  or  wounds  made  by  the  sur- 
geon's knife,  betray  a  tendency  to  gangrene,  the  desiccative  power  of 
•astringents,  and  especially  of  powdered  cinchona  or  oak  bark,  is  im- 
mediately manifested,  the  affected  parts  become  firmer,  and  their  offen- 
sive odor  is  neutralized.  The  pulverulent  form  of  the  application  is 
not  without  its  influence.  In  these  cases,  also,  some  medicines  ranked 
usually  with  astringents,  such  as  creasote  and  nitrate  of  lead,  produce 
a  powerfully  deodorizing  effect. 

Astringent  medicines  are  powerfully  antiphlogistic  in  their  local 
operation.  Inflammation  implies  congestion  and  effusion,  and  astrin- 
gents, by  their  action  upon  the  tissues,  exclude  the  blood,  and  conse- 
quently prevent  the  ulterior  changes  which  its  presence  would  induce. 
But  it  is  essential  to  the  success  of  their  operation  that  it  should  not 
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be  interrupted  ;  for  at  every  suspension  of  its  repressive  action  the 
blood  rushes  with  augmented  force  into  the  irritated  part,  and  resists 
the  power  of  the  medicine  to  dislodge  it.  Hence,  in  the  forming 
stage  of  inflammations,  unless  the  astringent  action  can  be  steadily 
sustained,  it  had  better  not  be  invoked  at  all.  It  is,  therefore,  an 
ineligible  mode  of  treating  the  first  stage  of  local  inflammation  involv- 
ing the  eye,  the  fauces,  and  in  fact  any  of  the  accessible  mucous  mem- 
branes. Indeed,  even  if  the  astringent  substance  could  be  maintained 
in  these  situations,  it  would  generally  be  found  that  the  morbid  sensi- 
bility of  the  part  would  be  aggravated  by  its  contact.  It  is  true, 
however,  that  when  such  applications  are  made  at  a  low  temperature, 
this  effect  is  modified,  and  may  even  be  neutralized,  especially  if  the 
contact  with  the  inflamed  tissue  is  not  immediate ;  as  when  compresses 
wet  with  lead  water,  or  when  alum  curd  is  applied  over  the  eyelid  in 
the  forming  stages  of  conjunctivitis.  It  is  in  purely  local  inflamma- 
tions of  parts  covered  by  the  skin,  and  above  all  in  those'  of  a  trau- 
matic origin,  that  astringent  lotions  are  most  useful,  and  especially 
in  sprains,  contusions,  &c,  provided  the  application  be  made  directly 
after  the  injury.  In  this  case  the  morbid  process  may  be  arrested  in 
its  forming  stage  ;  but  when  once  effusion  has  taken  place  the  mea- 
sures in  question  tend  only  to  prolong  and  even  to  perpetuate  the 
debility  of  the  part,  because  they  impede  the  curative  operations  of 
nature  in  removing  the  effused  and  now  consolidated  liquids.  In  the 
decline  of  the  inflammatory  process,  however,  when  active  movements 
have  ceased,  and  the  parts  are  affected  with  atony  rather  than  exces- 
sive action,  astringents  may  be  appropriately  resorted  to  for  the  pur- 
pose not  only  of  consolidating  the  relaxed  tissues,  but  also,  in  some 
cases,  by  a  direct  stimulant  action,  of  promoting  the  absorption  of  the 
effusion,  and  thus  restoring  the  part  to  its  normal  dimensions  and  ac- 
tivity. Some  care  must  be  exercised,  however,  lest .  the  prolonged 
use  of  these  measures  should  interrupt  the  nutrition  of  the  tissues,  and 
induce  their  atrophy. 

But  there  are  many  cases  in  which  inflammation  of  the  integument, 
or  of  the  subjacent  parts,  is  neither  traumatic,  nor,  even  when  spon- 
taneous, strictly  local.  There  are  mam^  eruptions  of  the  skin  which 
are  signs  of  an  internal  and  constitutional  disorder,  and  are  even  indi- 
cations of  an  attempt  on  the  part  of  the  economy  to  rid  itself  of  some 
noxious  ingredient  of  the  circulating  fluid.  Syphilitic  eruptions  are 
of  this  sort,  and  are  never  benefited  by  a  repercussive  treatment. 
The  same  is  true  of  all  the  exanthemata.  Eepressive  means  are,  per- 
haps, never  attempted  in  any  of  these,  except  erysipelas ;  but  even  in 
this  affection,  when  idiopathic,  the  method  is  full  of  danger.  Even  in 
those  diseases  of  the  skin  which  are  not  specific,  but  yet  which  are 
often  dependent  upon  some  hereditary  or  acquired  vice  of  the  economy, 
it  is  seldom  desirable  to  attempt  a  cure  by  the  means  in  question,  for, 
apart  from  its  probable  failure,  it  is  exposed  to  the  risk  of  arresting 
the  external  disease  at  the  expense  of  some  internal  organ  more  essen- 
tial to  life  than  the  skin.  The  latter  remark  is  quite  as  applicable  to 
the  question  of  curing  an  ulcerated  surface  which  has  long  furnished 
a  purulent  discharge.     To  do  so  is  never  free  from  peril,  and  it  is 


II.]  ASTRINGENTS.  149 

peculiarly  hazardous  when  the  patient  is  of  a  plethoric  constitution, 
or  inherits  a  tendency  to  apoplexy,  phthisis,  or  other  serious  internal 
disease. 

Among  the  occasions  for  an  external  use  of  astringents  must  "be 
mentioned  hemorrhage,  both  spontaneous  and  traumatic.  But  while 
the  former,  depending  as  it  does,  either  upon  the  constitution  of  the 
blood,  or  upon  the  energy  of  the  circulatory  forces,  is  comparatively 
less  amenable  to  local  influences,  the  latter  is  often  maintained  either 
by  the  nature  of  the  wound  or  by  other  causes  not  so  appreciable.  It 
is  in  this,  however,  that  styptic  applications  are  of  the  greatest  use,  by 
coagulating  the  blood  even  within  the  bleeding  vessels,  and  thus 
gradually  arresting  their  loss.  It  should  not  be  forgotten  that  the 
operation  of  the  styptic  ought  always  to  be  sustained  by  mechanical 
means. 

Internal  Use. — It  has  already  been  seen  that  astringents  are  con- 
stantly employed  as  local  agents  to  correct  debility  and  laxity  of  the 
external  integument,  and  of  the  mucous  membrane  immediately  con- 
nected with  it.  They  are  scarcely  less  frequently  resorted  to  in 
analogous  conditions  of  the  lining  membrane  of  the  gastro-intestinal 
canal,  and  even  of  the  urinary  organs  and  other  parts  that  are  most 
conveniently  reached  through  the  channel  of  the  circulation. 

Astringent  medicines  are  of  common  use  in  the  treatment  of  gas- 
tric debility  accompanied  with  indigestion  and  flatulent  distension  of 
the  stomach  and  bowels,  but  seldom  or  never  in  their  state  of  pure 
astringency.  Tannic  acid,  so  far  from  exerting  a  beneficial  influence 
on  such  conditions,  tends  only  to  aggravate  them ;  but  when  this  sub- 
stance, in  its  natural  association  with  bitter  tonics,  is  appropriately 
administered,  the  tone  of  the  affected  organ  is  gradually  restored. 
Even  in  that  disorder  known  as  gastrorrhcea,  or  gastric  flux,  a  pure 
astringent  is  of  little  avail,  while  a  medicine  that  is  stimulant  and 
tonic,  as  well  as  astringent,  is  most  appropriate  to  the  cure.  Indeed, 
it  appears  to  be  very  probable  that  whatever  benefit  may  accrue  from 
the  use  of  mere  astringents  in  chronic  gastric  disorders,  is  more  than 
counterbalanced  by  the  mischief  they  occasion  in  preventing  a  due 
secretion  of  the  acid  juices  of  the  stomach  and  of  the  bile,  fluids  which 
are  essential  to  good  digestion.  The  more  common  disorder,  intestinal 
flux,  is  very  often  treated  by  means  of  astringents,  and  often  very  im- 
properly. Diarrhoea  is  nearly  always  due  to  one  of  the  following 
causes,  irritants  in  the  bowel,  inflammation  or  other  disease  of  the 
latter,  or  a  depurative  operation  for  the  elimination  of  some  morbid 
element  from  the  economy.  Of  these  causes  the  only  one  which  tole- 
rates the  use  of  astringents  for  curing  the  resulting  diarrhoea,  is  a  form 
and  degree  of  inflammation  unaccompanied  by  any  active  symptoms 
such  as  pain,  tenderness,  and  fever.  To  administer  these  medicines 
when  the  intestine  contains  irritating  ingesta,  or  when  the  flux  tends  to 
relieve  congested  organs,  or  when  the  blood  is  charged  with  effete  and 
poisonous  materials,  is  to  prolong  disease  and  even  to  endanger  life. 
In  the  first  of  these  cases  astringents  become  safe  remedies  only  after 
the  bowels  have  been  purged  of  their  irritating  contents,  and  even 
then  those  forms  of  administering  them  are  best  in  which  they  are 
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associated  with  aromatic  stimulants  or  with  opium.  In  the  other 
affections  referred  to,  astringents  are  never  useful  during  the  active 
stage,  unless  it  be  to  check  an  excessive  evacuation  of  the  fluids,  and 
even  in  that  case  opiates  are  usually  to  be  preferred.  _  In  the  treat- 
ment of  ordinary  cholera,  the  latter  remedies  are  infinitely  more 
efficient  than  the  former,  and  usually  suffice  to  effect  a  cure.  Even  in 
epidemic  or  pestilential  cholera,  when  fully  formed,  the  only  astringents 
which  appear  to  be  at  all  useful  are  mineral  acids  and  the  acetate  of 
lead,  and  these,  as  it  has  been  already  remarked,  are  far  from  exercis- 
ing a  simply  astringent  operation.  But  these  medicines,  except  in  the 
decline  of  the  attack,  are  of  comparatively  slight  utility,  and  their 
failure  to  cure,  even  when  their  operation  is  most  manifest,  proves 
that  in  modifying  a  symptom  of  the  disease  they  leave  its  essential 
virulence  unabated.  In  acute  dysentery,  which  on  several  grounds 
appears  to  be  more  than  a  simple  inflammation,  astringents  are  often 
administered  imprudently,  with  the  effect  of  directly  aggravating  the 
disease ;  or,  if  they  do  not  inflict  this  injury,  they  tend  to  establish 
an  irritation  of  the  bowel,  indefinitely  prolonged  by  their  promoting 
the  formation  of  scybala.  These  remarks,  which  are  true  of  simple 
astringents,  are  somewhat  less  applicable  to  acetate  of  lead,  which,  on 
account  of  its  sedative  action,  is  not  contraindicated  by  the  febrile 
symptoms  of  the  disease.  Yet  the  condition  of  the  fecal  matters  just 
alluded  to  results  from  the  use  of  this  as  well  as  of  the  other  reme- 
dies of  the  same  class,  and  ought  therefore  to  be  guarded  against  by 
avoiding  the  premature  or  the  too  lavish  use  of  the  preparation  in 
question. 

In  passive  hemorrhages,  due  either  to  a  diseased  condition  of  the 
blood,  or  to  an  atonic  state  of  the  solids  generally,  or  of  some  particular 
organ,  astringent  medicines  are  frequently  employed,  and  with  signal 
advantage.  It  is  true  that  they  may  not,  and  the  pure  astringents 
certainly  do  not,  permanently  counteract  the  cause  of  the  hemorrhage, 
but  it  is  often  an  important  object  to  check  the  loss  of  blood  and  the 
failure  of  the  strength,  until  the  remote  cause  of  the  hemorrhage  is 
removed  by  appropriate  means.  The  modes  by  which  astringents 
fulfil  this  indication  are  probably  various ;  some,  and  those  of  vegetable 
origin  in  particular,  appearing  to  act  rather  by  a  constringing  influence 
upon  the  capillary  bloodvessels  than  by  any  direct  modification  of  the 
blood ;  others,  as  the  muriated  tincture  of  iron,  and  still  more,  the 
perchloride  of  that  metal,  certainly  produce  coagulation  of  the  blood 
when  it  is  discharged  ;  the  acetate  of  lead  seems  to  exert  a  coagulating 
power  indirectly  by  its  sedative  action  on  the  heart,  as  is  seen  in  the 
treatment  of  aneurisms  by  its  use.  If  we  admit,  however,  that  astrin- 
gents are  capable  of  coagulating  the  blood  within  the  vessels,  it  is 
difficult  to  understand  why  they  should  exert  this  power  upon  the 
particular  bloodvessels  which  are  the  seat  of  hemorrhage,  and  not 
equally  upon  all  those  in  the  body.  That  they  have  not  the  latter 
effect  is  evident,  because  it  would  be  incompatible  with  life.  To  sup- 
pose, as  is  commonly  done,  that  these  medicines  increase  the  coagula- 
bility of  the  blood,  is  an  assumption  not  founded  upon  sufficient  facts. 
Indeed,  all  that  we  know  of  their  direct  influence  upon  the  blood  is 
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inconsistent  with  this  supposition.  Mitscherlich,  having  partially 
immersed  frogs  in  a  solution  of  tannic  acid,  so  that  their  blood  became 
impregnated  with  it,  found  that  the  circulating  fluid  grew  darker  in 
color,  coagulated  more  slowly  than  usual,  and  formed  an  imperfect  and 
pasty  clot.  So  far  as  this  experiment,  which  was  also  performed  by 
Hennig,  may  be  regarded  as  authoritative,  it  expressly  discredits  the 
idea  that  astringents  exercise  any  condensing  power  on  the  constitu- 
ents of  the  living  blood.  It  is  more  consonant  with  experience  to 
conclude  that,  when  given  internally,  they  control  hemorrhages  by  the 
constringing  influence  which  they  exert  upon  the  solids. 

In  this  manner  also,  it  is  conceived,  astringent  medicines  are  some- 
times useful  in  moderating  fluxes  from  the  skin,  lungs,  kidneys,  blad- 
der, and  uterus.  It  is  worthy  of  remark  that  pure  vegetable  astringents 
(tannic  acid)  are  most  potent  in  controlling  colliquative  sweats;  they 
are  less  so,  yet  not  inoperative,  in  chronic  bronchial  flux ;  while  in 
most  of  the  other  cases  mentioned,  mineral  astringents  are  decidedly 
to  be  preferred.  Yet,  in  catarrh  of  the  urinary  organs,  several  vege- 
table astringents  (uva  ursi,  pipsissewa)  are  used  with  advantage,  in  all 
probability,  because  in  them  the  astringent  principle  is  associated 
with  a  stimulant,  or  a  saline  ingredient,  which  renders  the  medicine 
diuretic. 
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ALUMEN.  — Alum. 

Description. — Alum  is  a  sulphate  of  alumina  and  potassa,  consist- 
ing of  one  equivalent  of  each  of  these  salts,  and  twenty-four  equivalents 
of  water.  It  occurs  native  in  the  neighborhood  of  some  volcanoes, 
and  in  coal  formations,  but  is  usually  the  product  of  the  direct  com- 
bination of  its  elements,  or  of  the  calcination  and  lixiviation  of  alum 
stone,  a  mineral  formed  in  lavas  and  trachytic  rocks  by  the  rise  of 
sulphurous  vapors.  It  is  also  obtained  by  exposing  to  heat  and  air 
an  alum  slate  or  alum  earth,  in  which  the  bisulphuret  of  iron  is  con- 
verted into  an  oxide  of  iron,  and  sulphate  of  alumina  is  formed,  which, 
on  being  lixiviated,  combines  with  the  sulphate  of  potassa  in  the  ashes 
of  the  solution,  and  alum  is  produced. 

Alum  crystallizes  in  octohedral  crystals  and  sometimes  in  cubes, 
but,  as  usually  found  in  commerce,  it  is  in  irregular  masses  with  an 
obscurely  crystalline  surface.  It  is  transparent  or  translucent,  efflo- 
resces slightly,  is  inodorous,  and  has  a  strongly  styptic  and  astringent 
taste.     On  being  heated,  its  water  of  crystallization  is  given  off  with 
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fusion  of  the  mass  and  ebullition,  and  a  white  dry  spongy  mass  results 
which  is  called  burnt  alum,  and  is  styptic  in  a  high  degree.  This  pre- 
paration was  formerly  officinal  under  the  name  of  Alumen  exsiccatum, 
or  dried  alum.  Alum  dissolves  in  eighteen  times  its  weight  of  cold, 
and  less  than  its  own  weight  (0.75  parts)  of  boiling  water,  and  is  very 
slightly  soluble  in  alcohol. 

History. — Beckmann  has  attempted  to  show  that  atvnrrjpU  of  the 
Greeks,  or  its  equivalent,  alumen  of  the  Romans,  was  not  our  alum, 
but  rather  a  sulphate  of  iron,  copper,  or  zinc.  He  is  of  opinion  that 
alum  was  first  brought  into  Europe  from  the  East  in  the  twelfth  cen- 
tury, and  that  the  oldest  alumn  works  in  Europe  were  established 
about  the  middle  of  the  fifteenth  century:1  Mr.  Adams,  however, 
dissents  from  this  opinion,  on  the  ground  that  as  alum  abounded  in 
Greece  and  Italy,  it  must  have  been  known  to  their  inhabitants,  and 
it  is  not  pretended  that  it  was  ever  called  by  any  other  name.  Other 
critics  entertain  similar  views. 

Three  varieties  of  alum  {atvu-i^ia)  are  distinguished  in  the  Hippo- 
cratic  writings,  where  a  solution  of  it  in  white  wine  with  pomegranate 
skins  is  recommended  as  an  enema,  and  for  preparing  a  suppository 
for  prolapsus  ani ;  a  cataplasm  containing  it  and  moistened  with  vine- 
gar, is  advised  for  irritable,  inflamed,  and  sordid  ulcers,  and  burnt 
alum  in  ulceration  of  the  womb.2  Dioscorides  describes  three  varieties 
of  alum.  .  He  says  that  it  is  heating  and  astringent,  represses  fungous 
granulations,  stanches  hemorrhages,  hardens  spongy  gums,  with  honey 
cures  ulcers  of  the  mouth,  is  useful  in  otorrhoca,  and  dissolved  in 
an  infusion  of  cabbage,  or  mixed  with  honey,  is  beneficial  in  vari- 
ous cutaneous  affections.  It  is  of  service  to  reduce  all  swellings  of 
the  gums,  tonsils,  and  soft  palate,  and  is  applied  with  honey  to  the 
mouth,  the  ears,  and  the  genital  organs.3  Celsus  makes  several  allu- 
sions to  alum,  as  an  application  to  ulcers  produced  by  cold,  and  to 
fistulous  sores,  and  as  an  escharotic  for  certain  tumors  (myrmecia)  of 
the  hands  and  feet.4  To  this  account  given  by  his  predecessors,  Pliny 
does  not  add  much,  except  that  alum  acts  internally  as  a  haemostatic, 
and  that  it  is  used  in  enemata  for  the  cure  of  dysentery.*  The  native 
practitioners  of  India  prescribe  alum  occasionally  in  cases  of  chronic 
diarrhoea,  diabetes,  and  fluor  albus,  and  externally  in  ophthalmia.6 
Aretasus  particularly  recommends  in  malignant  sore  throat,  that  pow- 
dered alum  should  be  blown  upon  the  ulcerated  part  through  a  quill 
or  reed,  or  applied  mi^ed  with  honeyed  water.7  He  recommends  it, 
also,  for  internal  hemorrhages,  and  to  arrest  bleeding  from  the  nose. 
Alum  is  said  also  to  have  formed  a  principal  portion  of  the  treatment 
for  the  epidemic  malignant  anginas,  which  prevailed  in  Europe  from 
the  end  of  the  sixteenth  to  the  middle  of  the  seventeenth  century.8 

Action. — The  primary  local  action  of  alum  is  that  of  an  astringent; 
it  turns  the  part  pale  to  which  it  is  applied,  by  producing  a  contrac- 

i  Hist,  of  Inventions,  2d  ed.,  i.  288. 

*  Mat.  Med.  of  Hippocrates,  Dierbach,  p.  246.       s  Mat.  Med.,  lib.  v.  cap.  lxxxii. 

*  Grieve's  Celsus,  3d  ed.,  pp.  276,  281,  285.  5  Hist.  Nat.,  lib.  xxxv.  cap.  lii. 
6  Matefta  Indica,  i.  11.  '  Works,  Syd.  Soc.  ed.,  pp.  409,  423,  460. 
8  Bketonneac,  Arch.  Gen.,  xiii.  14. 
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tion  of  all  its  fibres,  including  those  of  the  bloodvessels,  and,  in  the 
case  of  mucous  membranes,  it  also  renders  them  dry  by  diminishing 
their  secretion.  In  this  manner  its  direct  action  upon  the  intestinal 
canal  is  productive  of  constipation.  According  to  Mitscherlich,  and 
also  Mialhe,  a  chemical  action  then  ensues,  and  the  alum  enters  into 
combination  with  the  secretions  of  the  part,  and  ultimately,  if  these 
fail,  with  the  tissue  itself,  upon  which  it  acts  as  an  irritant  or  caustic. 
If  this  action  is  sustained  and  prolonged,  the  ultimate  effect  of  the 
medicine  may  be  to  increase  the  secretion  of  the  part  instead  of  di- 
minishing it.  Such  an  effect  is  familiarly  observed  when  alum  is  ad- 
ministered internally ;  it  soon  ceases  to  confine  the  bowels,  and,  indeed, 
as  will  be  seen  hereafter,  it  is  actually  used  to  overcome  one  of  the 
most  obstinate  forms  of  constipation,  that  which  depends  upon  lead 
poisoning.  Mialhe  refers  to  an  example  of  the  same  sort  furnished  by 
the  treatment  of  leucorrhoea  with  alum  injections.  Moreau  states 
tfeat  these  at  first  diminish  the  discharge,  but  if  they  are  strong  and 
long  continued,  they  increase  it.  Mialhe  mentions  the  case,  also,  of 
a  person  in  whom  the  continued  use  of  alum  gargles  induced  copious 
ptyalism,  and  he  thus  endeavors  to  explain  the  effect.  "When  a  very 
small  quantity  of  alum,  either  in  solution  or  not,  is  brought  into  con- 
tact with  a  mucous  membrane  or  the  denuded  cutis,  it  is  decomposed 
by  the  alkaline  liquids  of  the  part,  forming  a  subsalt  of  alumina  and 
potassa,  and  producing  coagulation  and  constriction.  But  if  a  larger 
quantity  of  alum  is  then  employed,  not  only  is  the  original  coagulum 
dissolved,  but  all  the  albuminous  liquids  of  the  economy,  which  have 
become  saturated,  as  it  were,  with  alum,  become  so  fluid  as  to  pass 
readily  through  the  tissues  which  are  now  no  longer  constringecl.  If, 
then,  we  desire  to  exert  only  a  local  constringing  action,  we  should 
use  but  a  small  proportion  of  alum;  but  if,  on  the  contrary,  we  seek 
to  increase  the  activity  of  a  part  and  render  the  humors  more  fluid, 
the  medicine  should  be  applied  in  large  quantities."1  In  this  chemical 
explanation  of  the  increased  discharge  which  follows  the  long-con- 
tinued application  of  alum  to  a  secreting  surface,  its  irritant  action 
appears  to  be  overlooked,  and  this,  it  may  fairly  be  presumed,  by 
repetition  excites  the  discharge  in  question. 

The  familiar  facts  of  practical  medicine  render  it  certain  that  when 
alum  is  taken  into  the  stomach  it  is  absorbed,  and  modifies  the  blood, 
and  probably,  also,  the  contractility  of  the  animal  fibres.  But  it  is 
also  found  in  the  urine  of  persons  who  use  it,  and  in  the  liver,  spleen, 
and  other  organs  of  animals  to  which  it  has  been  given  in  large  quan- 
tities. 

It  appears  from  Orfila's  experiments,  that  the  smallest  and  the  fee- 
blest dogs  have  taken  enormous  doses,  even  two  ounces,  of  calcined 
alum  without  any  other  symptoms  than  vomiting  and  purging ;  but 
if  vomiting  is  prevented  by  ligation  of  the  oesophagus,  the  animal  dies 
in  a  few  hours,  after  exhibiting  great  debility  and  prostration.  In  the 
case  of  rabbits,  used  by  Mitscherlich  in  his  experiments,  the  result 
was  different;  two  drachms  of  alum  in  solution  proved  fatal.     In  all 

1  Chimie  Appliquee,  p.  258. 
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the  experiments  which  terminated  fatally,  the  mucous  membrane  of 
the  stomach  was  strongly  inflamed,  and  in  some  cases  erosions  existed. 

In  man  large  doses  of  alum  produce  a  sense  of  constriction  in  the 
fauces,  and  an  unpleasant  sensation  in  the  stomach  followed  by  vom- 
iting, and  sometimes  by  colic  and  diarrhoea.  A  drachm  is  usually 
sufficient  to  produce  vomiting  in  a  child  under  five  years  of  age,  but 
much  larger  doses  have  been  taken  as  a  remedy  for  intermittent  fever, 
or  otherwise,  by  adults  without  any  other  effect  than  transient  nausea. 
There  is  no  case  on  record  of  death,  or  even  of  material  inconvenience 
from  the  internal  use  of  this  medicine,  in  any  dose,  by  a  person  pre- 
viously free  from  serious  disease.  It  is  very  possible,  however,  that 
if  from  insensibility,  or  any  other  cause,  the  alum  were  not  vomited, 
it  might  occasion  grave  lesions  of  the  stomach. 

Uses. — Internally. — Alum  has  probably  been  more  employed  for 
its  styptic  qualities  than  on  any  other  account.  Both  ancient  and 
modern  physicians  have  recognized  them.  Even  the  sceptical  Cullen 
admits  that  he  often  found  it  useful  in  menorrhagia  and  other  uterine 
hemorrhages,  but  not  in  haemoptysis,  which  exception  he  explained 
bv  saving  that  the  latter  is  usually  active  while  the  former  are  more 
frequently  passive.1  It  would  have  been  more  exact  to  state  that 
alum,  like  every  other  haemostatic  medicine,  is  most  useful  when  the 
molimen  hsemorrhagicum  is  weak  than  when  it  is  strong,  for  as  such 
medicines  arrest  hemorrhage  by  creating  a  physical  barrier  to  the 
escape  of  the  blood,  they  are  necessarily  most  efficient  when  the  ten- 
dency of  the  blood  to  escape  is  feeblest.  In  hemorrhage  from  the 
stomach,  the  effects  of  the  medicine  will  depend  much  upon  the  source 
of  the  effusion.  If  it  be  a  passive  exudation,  the  direct  operation  of 
the  alum  must  be  beneficial ;  if  an  active  discharge  from  the  erosicfn 
of  a  bloodvessel,  or  otherwise,  the  combined  emetic  and  styptic  action 
of  the  medicine  would  appear  to  be  peculiarly  indicated.  Its  opera- . 
tion  may  be  promoted  by  ice  given  internally  after  emesis  has  ceased, 
and  iced  applications  to  the  epigastrium.  In  hemorrhage  from  the 
bowels,  the  tendency  of  large  doses  of  alum  to  act  upon  the  whole  in- 
testinal tract  renders  it  more  appropriate  than  the  metallic  sulphates. 
It  has  been  found  efficient  in  hsematuria,  whether  the  bleeding  had 
its  source  in  the  kidneys,  the  ureters,  or  the  bladder.  In  some  forms 
of  blood  disease  it  has  been  used  with  advantage  to  prevent  hemor- 
rhage. Thus,  Mead  recommended  it  alternately  with  Peruvian  bark 
and  sulphuric  acid  in  the  hemorrhagic  form  of  smallpox.2 

A  Dutch  writer,  J.  Grashius,  is  said  to  have  first  recommended  the 
use  of  alum  in  colica  pictonum.  He  published  several  examples  of  its 
beneficial  effects.  In  imitation  of  him,  Percival  also  administered  it 
"  in  the  slighter  cases"  of  the  disease,  prescribing  fifteen  grains  of 
alum  every  four,  five,  or  six  hours.  The  second  or  third  dose,  he 
says,  seldom  failed  to  mitigate  the  pain.3  Various  other  persons  have 
commended  this  plan  of  treatment,  especially  Kapeler,  who  maintains 
it  to  be  more  efficient  and  prompt  than  the  purgative  plan,4  and   Gen- 

»  Mat.  Med.,  ii.  18. 

2  Works,  p.  245.     See  also,  Dodd,  Phil.  Trans.  Ahrirtg.,  ii.  465. 

3  Essays,  i.  401,  459.  4  Arch.  Gen.,  xviii.  370. 
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drin,  who  declares  that  in  fifty-eight  cases  of  painters'  colic  the  remedy 
did  not  fail  once.''  Dr.  Copland,  who  witnessed,  and  who  vouches  for 
the  success  of  Kapeler,  states  that  he  has  employed  alum  with  uniform 
success  in  several  cases  ;2  and  Brachet,  in  1850,  reported  that,  after 
becoming  dissatisfied  with  the  old  methods,  he  had  recourse  to  alum, 
and  treated  with  it  more  than  a  hundred  and  fifty  patients  without 
accident  or  disappointment.  He  prescribed  from  90  to  120  grains,  in 
a  ptisan,  to  be  taken  during  the  day,  adding  to  this  40  or  50  drops  of 
laudanum,  and  if  the  bowels  did  not  act  by  the  third  day,  giving  a 
mild  aperient.3  More  recently,  Briquet,  who  treated  fifty-seven  cases, 
in  the  course  of  eight  years,  with  alum  and  sulphuric  acid,  found  that 
by  this  method  the  duration  of  the  pain  was  nearly  the  same  as  in 
the  treatment  by  purgatives,  while  the  constipation  continued  some- 
what longer.  The  convalescence,  on  the  other  hand,  was  more  rapid. 
His  method  consisted  in  the  daily  use  of  two  quarts  of  sweetened  water 
containing  a  drachm  of  sulphuric  acid,  and  also  a  drachm  of  alum  dis- 
solved in  gum- water.  A  grain  of  opium  was  prescribed  at  night, 
and  sulphurous  baths  daily  as  long  as  they  continued  to  stain  the 
skin."  It  should  be  mentioned  that  neither  Tanquerel  nor  M.  Gri- 
solle  attributes  any  great  degree  of  efficacy  to  the  alum  treatment; 
but  the  proofs  of  its  virtues  which  we  have  furnished  are,  we  think, 
conclusive.  The  dose  of  powdered  alum  is  from  60  to  180  grains  a 
day,  given  in  solution. 

Another  evidence  of  the  value  of  alum  in  an  analogous  affection,  is 
furnished  by  Mr.  Aldridge's  experience  with  it  in  cases  of  habitual 
constipation,  producing  or  produced  by  atony  of  the  intestines.  In  the 
dose  of  one  or  two  scruples  he  found  that  it  would  often  produce  large 
and  very  solid  evacuations.  Associated  with  sulphate  of  magnesia  it 
corrects  the  unpleasant  taste  of  this  salt,  and  its  tendency  to  produce 
flatulence.5 

Dr.  W.  Griffin,  of  Limerick,  found  alum  superior  to  all  other  inter- 
nal remedies  for  gastralgia  in  cases  of  this  affection  associated  with 
neuralgia  of  the  spinal  nerves.6  Sir  J.  Murray  made  use  of  it  with 
complete  success  to  cure  the  affection  described  by  him  as  catarrh  of 
the  stomach,  in  which  the  patient  vomits  large  quantities  of  glairy  and 
viscid  mucus.  For  this  disorder  he  prescribed  alum  in  the  form  of  an 
electuary,  in  doses  of  about  ten  or  twenty  grains,  three  or  four  times 
daily.7 

In  chronic  dysentery  alum  has  sometimes  been  used.  With  sulphate 
of  zinc,  cochineal,  and  water,  it  formed  the  vitriolic  solution,  of  which 
Moseley  said  he  pledged  the  experience  of  many  years  that  it  was  the 
best  remedy  he  was  acquainted  with  in  this  and  similar  affections.8  A 
case  of  chronic  dysentery  was  cured  with  alum  by  Dr.  Leib,  of  Phila- 
delphia, in  1789.9    It  has  also  been  employed  in  acute  dysentery. 

•  Compend.  de  M6d.  Pratique,  ii.  427.      3  Diet,  of  Pract.  Med.  (Am.  ed.),  i.  440. 

»  Br.  and  For.  Med.-Chir.  Rev.,  Jan.  1851,  p.  46. 

4  Bull,  de  Therap.,  liii.  97.  5  Braitiiwaite's  Retros.  (Am.  ed.),  xii.  82. 

6  Revue  Med.,  xxxviii.  399  ;  and  Observations,  &c,  on  the  Spinal  Cord.  Loud.  1831. 

T  Braithyvaite's  Retros.  (Am.  ed.),  xix.  313. 

8  On  Tropical  Diseases.  -)th  ed..  p.  401. 

»  Trans.  College  of  Phys.  of  Philad.,  vol.  i.  1793,  p.  225. 
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Adair  states  that  lie  used  it  early  and  boldly,  found  it  sedative  and 
antiseptic,  in  a  large  dose  laxative,  and  altogether  the  safest  astringent 
he  had  tried.1  In  the  same  form  of  disease  M.  Hanon  made  use  of 
injections  of  a  solution  of  alum,  each  enema  containing  from  10  to  120 
grains  of  alum,  according  to  the  age  of  the  patient.  He  states  that  its 
administration  promptly  afforded  relief,  and  was  followed  by  a  speedy 
cure.2 

The  astringent  qualities  of  alum  probably  led  to  its  being  prescribed 
in  the  treatment  of  diabetes,  first  by  Mead,  and  afterwards  by  Dover 
and  Brocklesby,  the  last  of  whom  reports  a  case  apparently  of  the 
saccharine  form  of  the  disease,  which  was  cured  by  alum  whey.3, 
Cullen,  however,  employed  it  without  success. 

It  is  well  known  that  large  doses  of  alum  excite  vomiting,  and,  as 
has  been  seen,  when  the  oesophagus  of  an  animal  is  tied  after  the 
administration  of  a  large  dose  of  alum,  death  ensues,  and  inflammation 
of  the  gastric  mucous  membrane  is  found  on  dissection.  The  irritant 
property  of  alum  might  class  it  among  the  mechanical  emetics  along 
with  the  sulphates  of  copper  and  zinc.  Dr.  Charles  D.  Meigs,  of 
Philadelphia,  was  the  first  to  make  use  of  this  property  in  the  treat- 
ment of  membranous  and  also  of  spasmodic  croup,  and  his  example 
has  been  followed  by  many  practitioners.  In  the  latter  disease  a  seda- 
tive influence  rather  than  an  expulsive  effort  is  required,  and  hence 
the  nauseant  emetics  are  more  beneficial  in  its  treatment ;  but  mpseudo- 
membranous  laryngitis  the  strength  of  the  patient  must  be  taxed 
as  little  as  possible,  while  medicines  are  given  which  excite  the  mechani- 
cal act  of  vomiting.  Sulphate  of  copper  is  one  of  these,  and  has  been 
used  in  a  great  many  cases  with  the  happiest  result.  Alum  is  proba- 
bly next  in  value  of  the  class  of  emetics  referred  to.  Dr.  J.  F.  Meigs 
says,  respecting  its  use  in  true  croup,  that  it  possesses  the  advantage 
of  being  certain  and  rapid  in  its  action,  and  of  operating  without  pro- 
ducing exhaustion  or  prostration  beyond  that  which  always  follows  the 
mere  act  of  vomiting.  Dr.  Meigs  gives  it  in  powder,  in  teaspoonful 
doses  mixed  with  honey  or  syrup,  and  repeated  every  ten  or  fifteen 
minutes,  until  it  operates.  It  is  very  seldom  necessary  to  give  a  second 
dose  to  produce  vomiting.  It  may  be  repeated  twice  or  three  times  a 
day  for  two  or  three  days,  without  any  bad  effect,  and  also  with  un- 
diminished activity.4  These  are,  certainly,  strong  inducements  to  the 
employment  of  alum  in  a  disease  so  grave  and  alarming  as  membra- 
nous croup,  especially  as,  in  conjunction  with  mercurials,  emetics  must 
form  the  basis  of  the  treatment.  In  those  cases  where  we  have  used 
it,  unhappily  without  ultimate  success,  its  emetic  virtues  were  signally 
displayed. 

In  other  cases  where  a  powerful  emetic  effect  is  required,  and  the 
use  of  sedative  emetics  involves  danger,  no  agent  is  more  efficient  than 
alum.  It  seems  to  be  peculiarly  adapted  for  use  in  poisoning  by  nar- 
cotic substances.  In  a  case  in  which  an  ounce  of  powdered  opium  had 
been  taken  two  hours  before,  and  thirty  grains  of  sulphate  of  zinc  had 
been  given  without  producing  emesis,  half  an  ounce  of  powdered  alum, 

1  Duncan's  Comment.,  ix.  210.  2  Bull,  de  l'Acad.,  xxii.  1011. 

*  Med.  Obs.  and  Iuq.,  iii.  279.  *  Diseases  of  Children,  2d  ed.,  p.  96. 
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followed  by  two  or  three  tumblers  of  warm  water,  caused  copious 
vomiting  to  take  place.  After  a  short  interval,  a  like  quantity  of 
alum  was  administered,  free  vomiting  was  renewed,  and  the  patient 
recovered.1 

In  bronchial  affections  alum  is  sometimes  of  signal  advantage.  This 
was  long  ago  insisted  upon  by  Moseley  in  describing  the  effects  of  his 
vitriolic  solution.2  His  language  is  so  positive  that  we  feel  constrained 
to  quote  it.  The  solution,  he  says,  "  is  of  great  utility  in  all  pulmonic 
oppressions  where  respiration  is  performed  with  difficulty  ;  and  where 
expectoration  is  to  be  promoted,  in  nauseating  or  slightly  vomiting 
doses.  In  most  pituitous  habits,  with  phlegmatic  asthmas,  in  catarrhal 
coughs,  and  above  all,  in  the  moist  English  hooping-cough,  its  effects 
are  wonderful ;  taken  once  or  twice  a  day,  particularly  in  the  morning 
fasting,  in  doses  to  cause  a  slight  retching.  In  the  same  manner  it 
removes  defluxions  on  the  lungs,  bronchia,  and  trachea,  from  relaxa- 
tion of  the  parts,  or  defect  of  their  powers."3 

It  is  not  easy  to  understand  why  so  efficient  a  remedy  for  an  intract- 
able complaint  should  have  fallen  comparatively  into  disuse.  There 
are  recent  attestations  of  its  efficacy,  however,  which  may  here  be 
cited.  As  it  has  been  seen,  Moseley  used  and  eulogized  alum  as  a 
remedy  for  hooping-cough  more  than  half  a  century  ago.  Subsequent 
authors,  until  quite  recently,  appear  to  have  neglected  it;  but  in  18-A4, 
it  was  recommended  by  Dr.  Andrews  and  by  Dr.  Golding  Bird.* 

Dr.  F.  L.  Andrews  states  that  in  acute  as  well  as  in  chronic  bron- 
chitis, and  both  in  children  and  adults,  when  the  expectoration  is  ropy 
he  used  alum  with  the  greatest  benefit.  To  children  three  years  of  age 
he  gave  one  grain  in  solution  every  five  or  six  hours,  and  to  adults 
six  or  eight  grains  at  like  intervals.*  It  was  by  no  means  the  inten- 
tion of  either  of  the  gentlemen  named  to  propose  the  medicine  as  a 
specific,  but  only  as  an  appropriate  and  efficient  remedy  in  the  nervous 
or  spasmodic  stage  of  the  attack,  when  there  is  a  copious  secretion  of 
viscid  mucus  in  the  bronchia.  Dr.  Bird  prescribed  it  extensively 
during  a  period  of  three  years,  and  he  declared  that  he  had  not  met 
with  any  other  remedy  which  acted  so  satisfactorily  or  gave  such 
marked  and  often  rapid  relief.  The  formula  used  by  him  was  the 
following:  B. — Aluminis,  gr.  xxv;  Extracti  conii,  gr.  xij ;  Syrupi 
rheados,  3ij ;  Aquae  anethi,  3iij ;  m.  capiat  coch.  i.  med.  6ta  quaque 
hora.  It  never  produced  any  inconvenient  astringent  effects  on  the 
bowels ;  on  the  contrary,  in  more  than  one  instance  it  occasioned  some 
diarrhoea,  Dr.  Davis  has  also  said :  "  After  a  long  trial,  I  am  disposed 
to  attach  more  importance  to  alum  as  a  remedy  in  hooping-cough  than 
to  any  other  form  of  tonic  or  antispasmodic."6  To  these  evidences  of 
the  efficacy  of  the  medicine  we  may  add  that  of  Dr.  J.  F.  Meigs,  who, 
after  administering  it  in  sixty-eight  cases,  says :  "  It  has  exerted  a  more 

«  Dr.  C.  D.  Meigs,  Trans,  of  Col.  of  Phys.  of  Philad.,  N.  S.,  ii.  47. 

*  The  formula  for  the  solution  is  thus  given  :  R. — Zinci  sulph.  3iij ;  aluminis  3J  5 
pulv.  cocci  gr.  iij  ;  aquae  bullient.  Oj.  Reduce  the  ingredients  to  a  fine  powder,  and 
gradually  add  the  water  until  they  are  dissolved.  When  cold,  filter  the  solution. 
Dose. — To  create  a  slight  retching,  for  an  adult,  a  tablespoonful ;  for  a  child,  six  months 
old,  a  teaspoonful. 

3  Op.  cit.,  p.  558.  «  Gdy's  Hospital  Reports,  2d  ser.,  No.  v.  p.  139. 

5  Lancet,  March,  1844,  p.  42.  6  Am.  Jouru.  of  Med.  Sci.,  July,  1847,  p.  218. 
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decided  influence  in  moderating  the  violence  of  the  disorder  than  any 
medicine  that  I  have  ever  made  use  of.'"  In  a  few  cases  in  which  we 
have  employed  it  to  lessen  the  bronchial  secretion,  it  has  appeared  to 
have  a  very  decided  and  happy  effect.  Whether  it  shortens  the  disease 
as  much  as  it  mitigates  its  severity,  is  not  yet,  we  think,  determined. 

Alum  was  at  one  time  much  used  in  intermittent  fever,  it  having 
been  recommended  by  Ettmiiller,  Lind,  Miiller,  and  others.  Lange 
and  De  Meza  prescribed  it  with  aromatics,  and  sulphuric  acid  or  ether.2 
Adair  found  the  addition  of  alum  and  canella  to  bark  very  effectual  in 
the  cure  of  quartan  agues.3  Boerhaave  alludes  to  its  use,  and  Van 
Swieten  mentions  that  it  is  a  custom  with  the  common  people  to  give 
alum  and  nutmeg  to  persons  with  the  ague.4  Cullen  found  this  com- 
bination a  successful  one.  But  before  all  of  these,  Geoffroj^  wrote, 
*  Alum  is  by  some  reckoned  a  great  specific  in  intermittent  fevers,"3 
after  calcination,  solution  in  vinegar,  and  recrystallization.  A  know- 
ledge of  these  facts  may  not  be  without  service  to  some  who  meet 
with  cases  in  which  the  preparations  of  bark  lose  their  effect. 

Alum  has  also  been  resorted  to  as  a  means  of  moderating  diarrhoea 
in  typhoid  fever.  Fouquier,6  and  also  Barthez,7  employed  it  for  this 
purpose.  In  an  epidemic  of  the  disease  at  Vienna  in  1832,  it  was 
found  useful  when  given  in  doses  of  from  two  to  five  grains  every 
hour.  Finally,  it  has  been  recommended  as  an  internal  remedy  for 
the  cure  of  aneurisms  by  Kreysig  and  Dzondi,  and  by  Sundelin  in 
palpitation  of  the  heart  ;8  but  of  its  efficacy  in  these  affections  there  is 
neither  proof  nor  probability. 

Locally. — The  styptic  and  constringent  operation  of  alum  is  ren- 
dered practically  useful  in  a  great  many  cases  of  disease  upon  the 
surface  of  the  body,  or  in  parts  readily  accessible  from  without.  The 
following  are  the  principal  disorders  in  which  it  may  be  prescribed. 

Hemorrhage.  Before  the  present  century  alum  was  in  general  use  as 
a  styptic  even  in  cases  of  traumatic  hemorrhage,  and  was  also  habitually 
employed  in  hemorrhage  from  the  nose,  mouth,  anus,  vagina,  &c.  In 
uterine  hemorrhage  solutions  of  alum  were  injected  into  the  womb  bv 
Riverius  and  Leake,  and  a  sponge  saturated  with  a  strong  solution  of 
the  salt  was  introduced  by  the  latter  into  the  vagina.  Fabricius  Hil- 
danus  describes  a  tampon  containing  finely  powdered  alum  as  being 
used  under  similar  circumstances.9  Bleeding  from  leech-bites,  from 
the  jaw  after  the  extraction  of  a  tooth,  and  from  similar  situations,  has 
been  arrested  by  pressing  upon  the  part  a  conical  piece  of  alum,  in 
the  manner  long  ago  recommended  by  Borelli  and  Diemerbroeck.10 
According  to  an  ingenious  suggestion  of  Dr.  Wood,  a  dossil  of  lint 
or  similar  substance,  saturated  with  a  warm  solution  of  alum,  and 
allowed  to  cool  in  contact  with  the  bleeding  part,  is  the  most  efficient 
mode  of  making  the  particles  of  alum  exert  their  astringent  power. 

1  Diseases  of  Children,  2d  ed.,  p.  223. 

2  Copland's  Diet.  (Am.  ed.),  i.  1097. 

s  Dcxcavs  Comment.,  x.  233.  *  Commentaries,  vii.  284. 

6  A  Treatise  of  the  Substances  made  use  of  in  Physick,  1736,  p.  120. 

«  Bull,  de  Therap.,  ix.  301.  7  Arch.  Gen.,  3eme  ser.,  v.  105. 

8  Stri'.mpf,  Handbuch,  i.  376. 

9  Gmelin,  Apparat.  Medic,  Regn.  Min.,  i.  118.      °  Ibid.,  p.  117. 
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Alum  water,  or  brandy  in  which  alum  has  been  dissolved,  may  be 
used  with  great  advantage  to  sponge  the  skin  and  moderate  the  colli- 
quative sweats  of  tuberculous  and  other  hectic  diseases.  This  is  an 
ancient  practice,  for  it  is  mentioned  by  Areteeus,1  and  Dioscorides  pre- 
scribes lotions  containing  alum  to  prevent  the  fetid  secretion  from  the 
armpits  and  other  parts,  which  is  peculiar  to  certain  persons. 

Ophthalmia.  Cullen  refers  to  alum  curd  as  being  in  common  use  for 
an  application  in  ophthalmia,  but  says  that  he  found  the  watery  solu- 
tion more  effectual.  This  solution  (saturated)  is  preferred  by  Mr. 
Jacob  to  that  of  nitrate  of  silver,  which,  if  long  used,  discolors  the 
membrane.2  A  weaker  solution  may  be  applied  in  cases  of  infantile 
ophthalmia.  In  1832,  M.  Souty  gave  an  account  of  the  manner  in 
which  the  natives  of  India  treat  purulent  ophthalmia  by  means  of 
alum  mixed  with  the  white  of  egg.  The  liquid,  expressed  from  the 
mixture  inclosed  in  a  piece  of  muslin,  is  instilled  into  the  eye  every 
half  hour  if  the  inflammation  is  intense,  and  less  frequently  in  milder 
cases,  but  is  used  in  all  stages  of  the  attack.3  Another  East  Indian 
method  of  using  this  remedy  is  described  by  Mr.  Waring,  as  follows : 
"  I  can  speak  from  experience  of  the  efficacy  of  the  following  native 
application :  Place  some  finely-powdered  alum  on  a  heated  plate  of 
iron,  and,  while  the  salt  is  in  a  state  of  fusion,  add  a  small  portion  of 
lemon  or  lime-juice,  until  it  forms  a  black,  soft  mass.  This,  while  hot, 
is  placed  entirely  round  the  orbit,  taking  care  that  none  of  it  gets 
beneath  the  eyelids,  as  it  causes,  under  these  circumstances,  intense 
agony.  One  or  two  applications,  each  being  allowed  to  remain  on  for 
twelve  hours,  are  sufficient  in  ordinary  cases  to  effect  a  cure."4  Alum 
curd  is  one  of  the  best  applications  that  can  be  be  made  in  ecchymoses  of 
the  eyelids,  and  of  similar  parts.  It  should  be  inclosed  in  a  bag  of  cam- 
bric, or  some  similar  material,  and  renewed  every  three  or  four  hours. 

Aphonia,  depending  upon  atony  of  the  larynx,  as  indicated  by  pale- 
ness of  the  fauces  and  debility  of  the  pharyngeal  muscles,  has  been 
advantageously  treated  with  alum  gargles.  Bennati,  formerly  phy- 
sician to  the  Italian  opera  in  Paris,  found  that  a  gargle,  made  by 
dissolving  a  drachm  of  alum  in  two  ounces  and  a  half  of  barley-water, 
and  gradually  increased  in  strength,  was  of  essential  service  in  restor- 
ing the  natural  tones  of  the  voice.  He  combined  with  this  application, 
however,  sedulous  attention  to  the  general  health,  and  a  regulated 
exercise  of  the  voice.5  Saucerotte  found  the  internal  administration 
of  alum  still  more  efficient  than  its  use  in  gargles.  He  began  by 
prescribing  ten  grains  a  day  in  divided  doses,  and  gradually  increas- 
ing the  quantity  to  forty-five  grains.6  Lozenges  containing  alum  may 
be  used  to  complete  the  cure,  and  also  in  milder  cases  of  relaxation 
of  the  faucial  mucous  membrane. 

Diphtheritis  and  Tonsillitis.  It  has  already  been  stated  that  Areta3us 
used  insufflations  of  powdered  alum  in  malignant  inflammations  of  the 
throat.  In  modern  times,  its  use  is  said  to  have  been  revived  by 
Pomniier,  under  the  name  of  anti-croupal  powder.    It  was  also  used 

'  Morb.  Aout.,  lib.  ii.  cap.  iii.  *  Cycl.  of  Pract.  Med.,iii.  210. 

3  Arch.  Gen.,  xxx.  llti.  4  Manual  of  Therapeutics,  p.  23. 

6  Bull,  de  Tlierap.,  i.  265.  6  Ibid.,  xxxviii.  300. 
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with  great  reputed  advantage  by  Loffler.1  But  the  remedy  first  be- 
came generally  known  through  Bretonneau,  who,  during  an  epidemic 
of  diphtheritic  angina  in  1827,  applied  a  paste  of  alum  and  water  to 
the  affected  throat  with  more  success  than  any  other  remedy.2  In 
1828,  Grendrin  made  use  of  powdered  alum  as  an  application  to  the 
throat  in  an  epidemic  of  the  disease,  but  judged  it  to  be  less  effica- 
cious than  nitrate  of  silver.3  In  the  same  year,  Guersent  and  Velpeau, 
and,  in  the  following  year,  Giraudet,  adopted  the  method  of  Aretceus, 
and  employed  insufflations  of  alum  with  marfted  advantage.4  After 
some  years'  experience  in  its  use,  in  1835,  Velpeau  said  that  in  all 
cases  of  tonsillitis  it  was  wonderfully  prompt  in  its  effects,  and,  provided 
that  an  abscess  had  not  formed,,  it  cut  short  the  inflammation  "like 
magic."  M.  Trousseau,  who  had  an  opportunity  of  studying  the  epi- 
demics described  by  Bretonneau,  and  also  the  disease  as  it  appears  in 
the  hospitals  of  Paris,  expresses  a  high  estimate  of  the  efficacy  of  alum 
in  its  treatment.  When  the  diphtheritic  affection  is  confined  to  the 
gums,  a  mouth  wash,  made  by  dissolving  alum  in  vinegar  and  water, 
is  usually  sufficient,  and  will  sometimes  effect  a  cure  when  other 
remedies  have  been  vainly  tried  for  months  together.  "  When  the 
false  membrane  forms  upon  the  tonsils,  a  simple  gargle  will  suffice  to 
remove  it  if  the  patient  is  an  adult;  but  in  children,  and  when  the 
deposit  extends  beyond  the  pharynx,  insufflations  of  powdered  alum 
are  necessary.  For  this  purpose  a  tube  of  any  material  can  be  used, 
and  about  a  drachm  of  finely  powdered  alum  having  been  introduced 
into  one  extremity,  the  other  end  of  the  tube  is  carried  into  the  back 
part  of  the  mouth,  and  by  a  sudden  and  strong  guff'  the  powder  is 
blown  into  the  pharynx.  The  cries  of  the  child  afford  an  opportunity 
of  accomplishing  this  purpose,  which  should  be  effected  as  much  as 
possible  during  the  act  of  inspiration.  The  operation,  which  should 
be  repeated  five  or  six  times  a  day,  always  occasions  vomiting  and 
profuse  salivation,  but  this  disturbance  subsides  within  a  quarter  of 
an  hour,  and  it  rarely  happens  that  the  gravest  attack  of  diphtheritis 
does  not  yield  to  this  treatment  in  the  course  of  four  or  five  days,  if 
the  interior  of  the  larnyx  is  not  affected.  When  the  plastic  deposit 
occurs  upon  the  skin,  upon  the  nipple,  or  the  mucous  membrane  of 
the  genital  organs,  alum  lotions,  frequently  repeated,  readily  cure  this 
so  often  formidable  inflammation."5  M.  Louiseau  and  M.  Trousseau 
advise  the  association  of  alum  and  tannin,  or  the  alternation  of  these 
two  substances  with  one  another,  and  their  application  by  insufflation, 
or  by  means  of  a  sponge.6  It  is  only  too  well  known  that  the  epi- 
demic of  diphtheria,  which  recently  for  several  years  existed  in  Ame- 
rica and  Europe,  did  not  yield  to  this  or  any  other  local  treatment,  in 
cases  which  could  be  regarded  as  serious. 

Yelpeau  found  powdered  alum  a  very  efficient  remedy  in  an  affec- 
tion of  frequent  occurrence,  and  which,  besides  causing  great  pain, 
renders  mastication  impossible.  It  consists  in  an  inflammation  of  the 
gum  around  the  furthest  molar  tooth,  particularly  of  the  lower  jaw. 

1  Richter,  Ausfurl.  Arzneim.,  iv.  232.  2  Archives  Gen.,  xiii.  14. 

8  Journ.  Complement.,  xxx.  269. 

*  Archives  Gen.,  xvii.  503  ;  and  ibid.,  xix.  586.   '        s  Op.  cit.,  5eme  6d.,  i.  156. 

6  Bull,  de  Therap.,  liv.  378,  and  Annuaire  de  Ther.,  1861,  p.  149. 
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The  swollen  gum  overlaps  the  tooth,  the  adjacent  part  of  the  cheek  is 
hard  and  swollen,  and  the  breath  extremely  fetid.1  Burnt  alum  is, 
in  this  case,  the  most  efficient  form  of  the  remedy.  Mouth- washes  and 
gargles  of  alum  are  serviceable  in  mercurial  ptyalism.  In  that  pain- 
ful and  often  tedious  affection  known  as  in-grown  nail,  when  the 
irritated  parts  have  begun  to  ulcerate,  and  are  covered  with  loose  and 
flabby  granulations,  no  better  application  can  be  made  than  burnt 
alum.  It  was  used  in  1823  by  Somme,  of  Antwerp,  in  the  following 
manner.  After  applying  a  poultice  for  several  days,  and  then  remov- 
ing with  the  scissors  the  portion  of  the  nail  imbedded  in  the  flesh,  he 
filled  the  cavity  of  the  sore  with  the  powdered  alum,  and  renewed  the 
application  every  day.  It  speedily  dried  up  the  discharge,  and  healed 
the  sore  if  the  patient  refrained  sufficiently  from  using  the  affected 
foot.2  Recently  the  value  of  this  practice  has  been  established  by  the 
author's  experience  of  thirty  years  in  its  use.3  Indeed,  wherever 
spongy  or  exuberant  granulations  are  to  be  repressed,  burnt  alum  ma}T 
be  depended  upon  as  an  efficient  application.  A  solution  of  alum  is 
among  the  most  certain  means  ofTemedying  the  relaxation  of  mucous 
membranes  resulting  from  inflammation  or  prolonged  distension.  Re- 
laxation of  the  gums,  uvula,  and  adjacent  parts,  of  the  vagina  in  con- 
sequence of  childbirth  or  chronic  leucorrhoea,  of  the  sphincter  ani 
permitting  prolapse  of  the  rectum,  and  similar  conditions,  are  often 
remedied  by  this  application.  The  ancients  made  use  of  it  to  strengthen 
joints  that  had  been  weakened  by  dislocation. 

The  alum  lotion  is  said  both  to  prevent  and  to  cure  chilblains.  It 
is  frequently  a  successful  application  in  pruritus  vulvse,  and  is  very 
efficacious  in  curing  leucorrhoea  of  the  vulva,  a  very  common  disease 
which  sometimes  occurs  epidemically,  especially  among  children  of  the 
lower  class  who  neglect  personal  cleanliness.  'As  a  remedy  for 
vaginal  leucorrhoea,  alum  is  in  very  general  use,  and  it  is  certainly  one 
of  the  most  successful  of  the  remedies  for  this  annoying  and  often  re- 
curring disease.  A  solution  of  60  grains  of  alum  to  four  ounces  of 
cold  water  may  be  used  twice  a  day,  and  the  proportion  of  alum  gra- 
dually increased.  Grautier,  of  Geneva,  made  use,  in  the  treatment  of 
this  disease,  of  the  insufflation  of  finely  pulverized  alum,  or  of  the 
introduction  of  a  roll  of  cotton- wool  containing  in  its  centre  a  tea- 
spoonful  of  powdered  alum,  and,  finally,  of  tampons  covered  with  a 
mixture  of  lard  and  alum  in  equal  proportions.  He  states  that  the 
first  and  second  of  these  methods  often  cause  so  forcible  a  constriction 
of  the  vagina  as  to  render  the  introduction  of  the  finger  very  difficult.4 

Toothache  depending  upon  dental  caries  is  said  to  be  very  often  re- 
lieved by  the  method  of  M.  Lefoulon,  which  consists  in  mixing  to- 
gether powdered  alum,  sulphuric  ether,  and  a  little  mucilage,  so  as  to 
form  a  paste,  which  is  introduced  into  the  cavity  in  the  tooth.  This 
application  is  renewed  at  first  several  times  a  day,  and  then  less  fre- 
quently, until  the  sensibility  of  the  tooth  is  entirely  destroyed.5 

1  Archives  Gen.,  2eme  ser.,  vii.  564.  2  Ibid.,  i.  485. 

s  Bull,  de  Therap.  (1852),  xliii.  88. 

4  Rec.  des  Travaux  de  la  Soc.  Med.  de  Geufcve,  i.  232. 

5  Tkousseau  asd  Pidodx,  op.  fit.,  i.  15S. 
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Administration. — Alum  may  be  given  internally  in  doses  of  from 
five  to  forty  grains,  and  either  in  substance  or  solution.  In  the  form 
©f  a  fine  powder,  mixed  with  an  equal  proportion  of  pulverized  sugar, 
or  in  molasses,  it  is  taken  without  inconvenience.  The  addition  of  a 
few  grains  of  cinnamon  or  nutmeg  tends  to  correct  its  nauseating 
effects.  If  an  emetic  operation  is  desired,  the  dose  of  alum  may  be 
carried  to  60  or  120  grains,  or  even  more,  while  vomiting  is  pro- 
moted by  copious  draughts  of  warm  water.  In  solution  it  may  be 
given  in  sweetened  aromatic  water  or  in  mucilage,  with  the  addition 
of  a  small  proportion  of  some  preparation  of  opium. 

Alum  whey,  which  has  been  referred  to  above,  is  prepared  by 
boiling  120  grains  of  powdered  alum  with  a  pint  of  milk,  and  then 
straining.     The  average  dose  is  a  wineglassful. 

Alum  curd,  procured  in  the  manner  just  described,  or  by  rubbing 
together  powdered  alum  and  the  white  of  an  egg,  may  be  applied  to 
the  affected  part,  covered  with  a  piece  of  fine  linen  or  gauze. 

Solutions  of  alum  are  made  of  various  strengths,  according  to  the 
object  in  using  them.  t  In  the  ophthalmia  of  children,  two  or  three 
grains  to  the  ounce  of  water  make  a  colly rium  of  sufficient  astrin- 
gency  for  a  first  application ;  on  the  other  hand,  to  arrest  hemorrhages 
a  saturated  solution  in  hot  water  is  the  best. 

Burnt  alum  and  pulverized  alum  are  used  as  local  applications  in 
the  same  cases.  The  greater  lightness  of  the  former  renders  it  more 
appropriate  for  insufflations. 

Sulphate  of  Alumina  and  Sulphate  of  Alumina  and  Zinc. — The  simple 
sulphate  of  alumina  is  very  soluble  in  water,  and  has  a  very  styptic 
taste,  but  on  account  of  the  free  acid  which  it  contains  is  an  ineligible 
preparation.  To  correct  this  defect  and  improve  its  therapeutical  ap- 
plication, it  may  be  combined  with  zinc  so  as  to  form  a  double  salt.  ' 
This  substance  has  an  acrid,  metallic,  and  disagreeable  taste,  and  ex- 
erts a  powerfully  modifying  operation  upon  organized  tissues.  In  its 
pure  state  it  acts  as  a  caustic.  Mixed  with  an  equal  quantity  of  glyce- 
rine its  action  is  mitigated.  It  is  recommended  by  Homolle  as  an  ap- 
plication in  hypertrophy  and  in  pultaceous  inflammation  of  the  tonsils, 
in  granular  pharyngitis,  mucous  polypus  of  the  nasal  fossae,  ozsena, 
vesical  and  vaginal  catarrh,  ingrown  toe-nail,  scrofulous  ulcers,  displace- 
ments and  ulcers  of  the  uterus,  vascular  nsevi,  and  cancerous  and  can- 
croid ulcers.  In  all  of  the  above  named  affections  the  benzoated  solution 
of  alum  is  recommended  by  Bouchardat,  as  both  efficient  and  innocuous. 
It  contains  more  than  one-half  its  weight  of  sulphate  of  alumina  satu- 
rated with  gelatinous  hydrate  of  alumina  and  the  soluble  constituents 
of  benzoin. 


BISMUTHI  SUBNITRAS.— Subnitratb  of  Bismuth. 

Description. — Subnitrate  of  bismuth  is  prepared  by  adding  a 
solution  of  nitrate  of  bismuth  to  a  solution  of  carbonate  of  soda,  wash- 
ing the  precipitated  subcarbonate  with  distilled  water,  and  then  treat- 
ing it  successively  with  hot  nitric  acid,  distilled  water,  and  water  of 
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ammonia.  The  last  named  addition  has  for  its  object  to  neutralize 
any  free  acid  which  may  be  present.  Guibourt  states  -that  in  extract- 
ing bismuth  from  its  ores,  it  ought  to  be  melted  a  second  time,  and 
at  a  high  temperature,  to  deprive  it  of  arsenic,  of  which  it  always 
contains  a  portion,  as  well  as  of  sulphur,  zinc,  lead,  copper,  and  iron. 
For  use  in  medicine,  he  adds,  it  should  be  still  further  purified  by 
fusion  with  nitrate  of  potassa,  which  converts  the  arsenic  into  an  ar- 
seniate  of  potassa.  The  latter,  by  its  specific  levity,  separates  itself 
from  the  metal. 

Subnitrate  of  bismuth  is  a  compound  of  one  equivalent  of  nitric 
acid,  one  of  teroxide  of  bismuth,  and  one  of  water.  It  is  a  dull- white, 
heavy  powder  of  a  faintly  acid  taste  and  smell,  and  is  composed  of 
fine  acicular  crystals.  It  is  very  slightly  soluble  in  water,  but  is 
readily  dissolved  in  weak  acids. 

History. — Bismuth  was  confounded  by  the  ancients  with  tin  and 
lead,  and  was  first  distinguished  from  them  by  Stahl.  The  subni- 
trate, often  called  the  trisnitrate,  and,  until  1802,  the  white  oxide  of  bis- 
muth, was  originally  prepared  by  Lemery,  towards  the  close  of  the 
seventeenth  century,  as  a  secret  medicine.  The  virtues  for  which  it 
is  now  celebrated,  are  of  comparatively  recent  discovery.  Lemery 
himself  speaks  of  its  discutient  and  drying  properties,  and  of  its  ap- 
plication in  ointments  and  plasters.1  Pomet  mentions  its  use  as  a  cos- 
metic and  as  a  remedy  for  cutaneous  eruptions.2  Geoffroy  says: 
"  Some  prepare  flowers  from  it  which  they  say  are  diaphoretic  ;  but 
most  physicians  have  been  afraid  to  use  it  inwardly,  because  of  the 
arsenical  parts  contained  in  it."3  Much  later,  Alston  states]that  it  is 
but  little  used  except  as  a  cosmetic,4  and  Lewis,  after  remarking  that 
it  has  been  "  recommended  against  gleeting  sores,  and  internally  as  a 
diaphoretic,"  adds  that  it  is  now  only  employed  as  a  cosmetic,  and  not 
always  without  injury  to  the  complexion.4  Of  its  internal  use  we 
have  only  the  additional  information  that  Pott  had  known  it  to  occa- 
sion violent  precordial  distress. 

For  the  real  introduction  of  subnitrate  of  bismuth  into  the  Materia 
Medica,  we  are  indebted  to  Odier,  of  Geneva,  who  published  an  ac- 
count of  its  virtues  as  a  remedy  for  gastralgia,  in  1786.6  Soon  after- 
wards, Carminati  and  others  confirmed  his  statements ;  but,  in  1799, 
the  medicine  is  stated  to  be  "  either  neglected  or  forgotten,"  and  how 
unjustly  so,  an  example  of  its  efficacy  in  "spasmodic  pain  of  the  sto- 
mach and  bowels"  is  cited  to  prove.7  In  England  it  was  introduced 
by  Dr.  Marcet,  who  learned  its  virtues  from  Odier,8  and  shortly  after- 
wards Dr.  Bardsley,  of  Manchester,  added  his  testimony  in  its  favor.9 
In  this  country  its  virtues  were  first  made  known  in  the  Inaugural 
Dissertation  of  Dr.  S.  W.  Moore,  of  New  York.10  In  France,  after 
having  been  used  by  Laennec,  Guersent,  and  Bretonneau,  and  warmly 

1  Traits  des  Drogues  Simples,  p.  127.  2  Hist.  g6n.,  &c,  3eme  part.,  ch.  xlv. 

»  A  Treatise  of  the  Fossil,  &c,  1736,  p.  210.     4  Mat.  Med.,  ii.  332. 

6  Mat.  Med.,  4th  ed.,  i.  222.  6  Gmelin,  Apparat.  Med.,  p.  ii.,  i.  351. 

7  Lond.  Med.  and  Phys.  Jour.,' 1801,  i.  511. 

8  Mem.  Med.  Soc.  Lond.,  1801,  vi.  155.        9  Med.  Reports,  1807,  p.  218. 
10  Eclect.  Repert.,  i.  234. 
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advocated  by  Lombard,  of  Geneva,  it  was  popularized  by  the  encomi- 
ums of  Trousseau,  and  especially  of  Monneret. 

Action.  On  Animals. — The  operation  of  this  substance  is  far  from 
being  determined  upon  stable  grounds.  The  results  of  experiments 
performed  with  it  and  of  observations  of  its  use  in  medicine,  are  often 
opposite  and  apparently  irreconcilable.  We  shall  endeavor  to  state 
these  results  fairly  and  succinctly.  Orfila  performed  a  number  of  ex- 
periments to  test  the  action  of  the  nitrate  and  of  the  subnitrate  of  bis- 
muth. Among  them  were  two  in  which  the  former  of  these  substan- 
ces was  thrown  into  the  veins,  and  the  animals  are  said  to  have  died 
in  a  state  of  exhaustion.  In  the  other  instances,  the  symptoms  in- 
duced by  the  administration  of  either  salt  of  bismuth,  were  vomiting, 
depression,  debility,  tremulousness,  dyspnoea,  and  death.  In  every 
case  the  gastric  mucous  membrane  was  found  inflamed,  softened,  and 
ulcerated.  Orfila  also  states  that  nitrate  of  bismuth,  administered  by 
the  stomach,  could  be  detected  in  the  liver  and  spleen,  and  in  the  urine.1 
Symptoms  and  lesions  like  those  above  described,  were  observed  by 
Meyer,  of  Bonn,  in  his  experiments.2  Headland  affirms,  on  the  other 
hand,  that  subnitrate  of  bismuth  is  as  perfectly  insoluble  in  the  fluids 
of  the  intestinal  canal  as  charcoal,  the  simple  metals,  or  woody  fibre.3 

On  Man. — Monneret  states  that  he  has  given  from  two  to  six 
drachms  of  this  medicine,  in  the  course  of  a  day,  to  children  of  from 
two  months  to  two  years  of  age,  and  never  saw  the  slightest  evil 
effects  produced  by  it ;  and  he  elsewhere  remarks  :  "  The  imaginary 
description  presented  by  Orfila,  of  the  effects  of  subnitrate  of  bismuth 
upon  animals,  must  be  stricken  from  among  the  facts  of  medicine."4 
This  author,  whose  experience  in  the  use  of  the  medicine  is  probably 
unequalled,  affirms  that  it  occasions  neither  thirst,  nausea,  vomiting, 
colic,  nor  other  abdominal  pain ;  that  it  does  not  impair,  but  rather 
stimulates,  strengthens,  and  regulates  the  appetite,  confining  the 
bowels,  rendering  the  stools  black,  and  depriving  them  of  their  fetor, 
and  further,  that  it  produces  no  general  symptoms  whatever.3  Finally, 
he  affirms  that  on  examining  the  bodies  of  persons  who  continued  to 
take  the  subnitrate  of  bismuth  up  to  the  period  of  their  death,  this 
substance  was  found  in  the  stomach  unchanged  in  color  or  otherwise. 
In  the  duodenum  it  is  apt  to  be  retained  by  the  valvulse  conniventes, 
and  it  gives  a  bluish  color  to  this  part  and  to  the  caecum.  In  the 
large  intestine  it  combines  with  the  sulphur  of  the  excretions,  turns 
black,  and  tinges  the  mucous  membrane  with  the  same  color.  So  far 
from  occasioning  ulcers,  says  M.  Monneret,  if  they  already  exist  in  the 
bowels,  the  subnitrate  protects  them  from  the  acrid  contents  of  the  in- 
testine, and  thus  promotes  their  cicatrization.6 

This  evidence  would  seem  conclusive  of  the  innocuousness  of  the 
medicine,  but  we  may  append  to  it  that  of  Trousseau.  This  eminent 
therapeutist  declares  that  in  all  his  extensive  use  of  it,  he  has  never 
known  it  to  influence  the  circulatory,  nervous,  or  secretory  functions, 
or  to  occasion  any  symptoms  which  afforded  the  least  ground  for  ap- 

1  Toxicologic,  5eme  ed.,  ii.  10.  2  Wibmer,  Wirkung,  &c,  i.  423. 

3  Action  of  Medicines,  p.  75.  *  Bull,  de  Therap.,  xlvii.  213. 

5  Ibid.,  xxxviii.  436.  6  Ibid.,  xlvii.  lib. 
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prehension.  What,  then,  are  we  to  think  of  such  statements  as  the 
following  ?  Kerner  mentions  the  case  of  a  robust,  but  intemperate 
man,  who,  after  taking  two  drachms  of  subnitrate  of  bismuth  {Magis- 
terium  bismuthi)  by  mistake,  to  relieve  heart-burn,  died  with  all  the 
symptoms  of  corrosive  poisoning,  including  inflammation  of  the  fauces 
and  oesophagus,  fever,  diarrhoea,  colic,  suppression  of  the  urine,  mus- 
cular tremors,  and  paralysis.  On  examination  of  his  body,  excessive 
inflammation  of  the  fauces  and  of  the  whole  intestinal  canal,  with 
general  gangrene  of  the  former,  and  gangrenous  spots  in  some  portions 
of  the  latter,  was  discovered.  The  same  writer  describes  among  the 
effects  produced  by  a  dose  of  forty  grains  of  the  medicine,  oppression 
or  constriction  of  the  epigastrium,  faintness,  headache,  injected  con- 
junctivas, an  anxious  expression,  a  bitter  taste  in  the  mouth,  thirst, 
anorexia,  and  a  small,  tense  pulse.  To  these  phenomena  were  added 
violent  eructation,  colic,  sometimes  bilious  vomiting,  and  thin  evacua- 
tions from  the  bowels.'  Sobernheim,  after  narrating  Kerner's  case, 
describes  another  which  was  fatal  in  nine  days  after  a  like  dose,  120 
grains,  of  the  medicine  had  been  taken.  The  symptoms  were  those 
of  intense  gastro- enteritis,  and,  in  addition,  swelling  of  the  face,  hands, 
tongue,  and  abdomen,  salivation,  spasms  of  the  limbs,  dyspnoea, 
hiccup,  and  delirium.  On  examination  of  the  body,  the  oesophagus, 
epiglottis,  and  larynx  were  found  to  be  gangrenous,  the  stomach  and 
intestine  were  highly  inflamed,  and  the  vicinity  of  the  pylorus  was 
also  gangrenous.2  Sobernheim  attempts  to  explain  the  poisonous 
effects  observed  in  these  cases,  by  supposing  that  the  stomachs  of  the 
individuals  in  question  might  have  contained  enough  bi-tartrate  of 
potassa  to  convert  the  insoluble  subnitrate  into  a  soluble  and  poison- 
ous nitrate  of  bismuth.  In  the  first  case,  as  quoted  by  Orfila,  it  is 
expressly  stated  that  Kerner's  patient  took  the  subnitrate  of  bismuth 
in  mistake  for  magnesia,  and  having  mixed  it  with  cream  of  tartar, 
swallowed  it.  This  mixture  would  generate  the  acid  nitrate  of  bis- 
muth, which  has  a  stypic,  caustic,  and  disagreeable  taste,  and  bears  a 
relation  to  the  subnitrate  like  that  of  corrosive  sublimate  to  calomel. 
To  the  above  extraordinary  narratives  may  be  appended  the  not  less 
extraordinary  description  given  by  Lussannaf  of  chronic  poisoning  by 
subnitrate  of  bismuth.  "  Its  effects,"  he  says,  "  are  colliquative  and 
scorbutic.  The  patient  acquires  a  leaden  aspect ;  the  eyes  become 
sunken,  and  present  a  livid  subpalpebral  circle ;  the  breath  is  rendered 
offensive ;  the  gums  swell,  grow  livid,  and  discharge  a  sanious  blood ; 
hemorrhage  is  easily  excited,  and  sometimes  profuse  passive  hemor- 
rhages arise."3  Effects  such  as  these  have  not  been  reported  by  any 
other  writer  than  Lussanna,  and  were  never  observed  by  Monneret 
or  by  Trousseau,  whose  use  of  the  medicine  has  been  more  varied  and 
extensive  than  that  of  any  other  physicians,  and  who  have  also  ad- 
ministered it  in  larger  doses.  The  cases  of  acute  poisoning  above 
quoted,  may  be  explained,  according  to  Trousseau,  by  supposing  the 
medicine  to  have  contained  arsenic ;  but  unless  fraudulently  or  by 

1  Wibmer,  op.  cit.,  i.  416.  2  Arzneimittellehre,  6te  Aufl.,  p.  268. 

'  Dublin  Quarterly  Journal,  Feb.  1653,  p.  253. 
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mistake,  no  preparation  of  the  subnitrate  of  bismuth  could  contain 
arsenic  enough  to  account  for  the  symptoms  in  question.  One-sixth 
of  one  per  cent,  is  the  largest  proportion  of  arsenic  that  has  been 
found  in  any  specimen  of  the  subnitrate  presumed  to  be  pure.  In 
a  word,  there  is  no  reason  whatever  to  apprehend  poisonous  effects 
from  the  subnitrate  of  bismuth  prepared  according  to  pharmaceutical 
rules. 

Eemedial  Employment.  Gastralgia. — The  cases  in  which  Odier 
originally  administered  bismuth  are  described  by  him  as  "  spasms  of 
the  stomach  brought  on  by  any  kind  of  aliment,  and  proceeding  only 
from  irritability  of  that  organ.  This  complaint  is  extremely  frequent 
at  Geneva,  particularly  among  servant-maids,  who  are  in  the  habit  of 
carrying  water  on  their  heads,  and  make  great  use  of  their  arms."1 
Marcet  describes  it  in  the  same  terms,  and  so  do  Bateman,  Clarke, 
Moore,  and  Bardsley,  among  those  who  were  the  first  to  publish  illus- 
trations of  the  virtues  possessed  by  the  new  remedy.  This  affection, 
now  regarded  as  a  nervous  disorder  of  the  stomach,  and  known  as 
gastralgia,  is  characterized  by  various  painful  sensations,  and  is  va- 
riously described  as  a  gnawing  after  food ;  a  violent  pain,  sometimes 
so  intense  as  to  draw  the  patient  double,  and  assuaged  by  firm  and 
strong  pressure  upon  the  epigastrium ;  in  other  cases,  as  more  steady 
and  constant,  and  often  attended  with  pulsation  in  the  affected  part,  or 
a  sense  of  sinking,  followed  by  nausea  and  vomiting,  and  frequently 
by  acid  eructations.  Oftentimes  the  desire  for  food  is  not  impaired, 
and  is  only  transiently  suspended  by  vomiting.  When  of  long  stand- 
ing, gastralgia  induces  debility,  loss  of  flesh,  constipation,  sometimes 
with  alternations  of  diarrhoea,  and  a  depression  of  spirits  which  is  apt 
to  induce  a  suicidal  propensity. 

This  distressing  affection  Odier  treated  successfully  with  six  grains 
of  bismuth  four  times  a  day,  though  he  also  tried  the  medicine  in 
much  larger  doses.  The  greater  number  of  practitioners  have  found 
the  quantity  (  named  sufiicient,  but  Monneret  recommends  that  not  less 
than  two  drachms  and  a  half  should  be  given  during  the  first  day,  and 
twice  as  much  on  the  second,  after  which,  he  says,  the  quantity  should 
be  increased  until  the  daily  dose  reaches  one,  two,  or  even  three  ounces. 
In  this  manner,  he  insists,  cures  may  be  effected  which  would  other- 
wise be  impossible  ;2  but  we  are  persuaded  that  a  necessity  for  such 
enormous  doses  can  seldom  exist. 

Subnitrate  of  bismuth  displays  powers  which  may  be  almost  called 
specific  in  cases  of  pure  gastralgia ;  but  the  more  this  affection  is  com- 
plicated with  other  disorders,  and  especially  with  such  as  depend  upon 
an  impoverished  condition  of  the  blood,  the  less  efficient  does  the 
remedy  become.  Even  in  cases  of  simple  gastralgia  of  a  severe  type 
and  long  continuance,  its  benefits  are  very  transitory ;  so  much  so, 
indeed,  as  to  confirm  a  belief  in  its  mechanical  operation.  It  becomes 
necessary,  therefore,  to  administer  the  remedy  frequently,  and  to  asso- 
ciate with  it,  in  the  treatment  of  individual  cases,  vegetable  tonics 
when  the  digestion  continues  feeble  after  the  removal  of  the  pain, 

1  Mem.  Med.  Soc.  Lond.,  vi.  157.  2  Bull,  de  Therap.,  xlvii.  116. 


II]  BISMUTHI    SUBNITRAS.  167. 

alkalies  or  magnesia  when  the  vomited  matters  are  intensely  acid,  and 
iron  when  evidences  of  anaemia  exist.  Constipation,  if  present,  is  also 
to  be  overcome  by  means  of  laxatives,  and  the  best  are  usually  mag- 
nesia or  small  doses  of  salines  largely  diluted.  In  some  cases  the 
action  of  bismuth  is  promoted  by  the  administration  of  a  few  drops 
of  laudanum  or  of  hydrocyanic  acid  at  the  beginning  of  a  meal. 

Other  forms  of  gastric  derangement,  characterized  less  by  acute  than 
by  dull  pain,  or  by  an  excessive  secretion  of  acids  in  the  stomach,  an 
unnatural  craving  appetite  for  food,  induced  by  a  sense  of  perpetual 
sinking  at  the  epigastrium,  or  accompanied  by  a  profuse  secretion  of 
gas,  are  usually  benefited  by  the  medicine  under  consideration.  The 
vomiting  which  attends  cancer  of  the  stomach  is  often  palliated  by  it, 
and  even  nervous  vomiting,  such  as  that  of  pregnancy,  is  sometimes 
temporarily  suspended  by  its  use. 

DiarrJwea. — Subnitrate  of  bismuth  was  employed,  in  1831,  by  Dr. 
Leo,  of  Warsaw,  for  the  diarrhoea  and  vomiting  of  cholera  ;  and  in  the 
following  year,  for  the  same  affections,  by  M.  Trousseau,  of  Paris. 
The  latter  writer  informs  us  that  during  the  epidemics  of  1849,  and 
1854,  and  especially  the  latter,  the  medicine  came  into  general  use,  not 
only  among  physicians,  but  as  a  popular  remedy,  to  counteract  the 
premonitory  diarrhoea  peculiar  to  the  disease.  It  is  equally  efficient 
in  other  forms  of  diarrhoea,  for  which  antacids  and  astringents  are 
usually  given.  It  was  also  prescribed,  at  an  early  period,  by  Gruersent, 
Lombard,  and  Trousseau,  in  cases  of  diarrhoea  affecting  infants  fed  ar- 
tificially, and  during  dentition,  or  when  they  are  too  suddenly  weaned. 
Two  or  three  grains,  mixed  with  a  small  quantity  of  powdered  loaf 
sugar  or  simple  syrup,  and  administered  three  or  four  times  a  day, 
are  usually  sufficient  for  correcting  the  disorder.  But  Monneret, 
who  is  even  more  emphatic  regarding  the  efficacy  of  the  remedy  in 
these  affections,  and  also  in  gastro-intestinal  softening  of  new-born 
infants,  affirms  that  doses  like  those  just  mentioned  are  nugatory,  and 
that  from  60  to  300  grains  a  day  should  be  given  to  children  be- 
tween the  ages  of  two  months  and  one  year — that,  in  fact,  the  medicine 
is  as  harmless  as  so  much  starch.1  Dr.  Trask  found  bismuth  associated 
with  calomel  by  far  the  most  efficient  remedy  for  diarrhoea  as  it  pre- 
vailed among  the  soldiers  at  Camp  Downey,  Cal.  He  generally  suc- 
ceeded in  arresting  the  attack  within  twenty  four  hours  after  the 
treatment  was  commenced.  The  dose  of  bismuth  varied  from  ten  to 
forty  grains,  and  of  calomel  from  three  to  ten  grains.  The  dose  of  the 
former  medicine  was  in  a  direct  and  of  the  latter  in  an  inverse  propor- 
tion to  the  severity  of  the  case.8 

In  various  forms  of  chronic  diarrhoea  bismuth  has  been  employed 
with  marked  advantage ;  in  all,  indeed,  which  do  not  contraindicate 
the  use  of  astringent  medicines.  Such,  in  particular,  is  the  form 
which  depends  upon  relaxation  of  the  bowels,  associated  with  general 
want  of  tone  in  the  system.  Trousseau  even  found  it  a  valuable 
remedy  for  the  diarrhoea  which  persists  in  some  cases  of  typhoid  fever 

»  Op.  cit.,  xlvii.  265.  2  Am.  Med.  Times,  vii.  114. 
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after  the  decline  of  the  febrile  movement.  He  prescribed  from  30 
to  120  grains  in  the  course  of  the  day,  either  alone  or  in  conjunc- 
tion with  lime-water,  and  sometimes  with  the  addition  of  a  few  drops 
of  laudanum.  This  writer  states  that  he  has  frequently  employed 
the  medicine  in  the  diarrhoea  of  phthisis,  but  unsuccessfully;1  and 
Lussanna  found  it  equally  unavailing.2  Other  physicians  have  been 
more  foTtunate.  Dr.  Theophilus  Thompson,  after  repeated  trials, 
declares  the  result  of  his  experiments  to  be  a  conviction  "  that  this  is 
the  form  to  which  bismuth  is  especially  applicable,  and  that,  both  in 
efficacy  and  safety,  it  surpasses  our  most  approved  remedies  for  the 
complaint."3  Dr.  T.  administered  the  medicine  in  doses  of  five  grains, 
usually  combined  with  three  of  gum  Arabic  and  two  of  magnesia,  at 
intervals  of  four  or  six  hours.  Monneret,  who,  however,  prescribed 
the  subnitrate  of  bismuth  in  doses  of  nearly  an  ounce  every  day,  is  still 
more  emphatic  respecting  its  virtues  in  the  present  case,  whether  the 
diarrhoea  attend  the  forming  or  the  declining  stage  of  phthisis.  His 
testimony  is  so  positive  that  we  quote  it  literally.  "  In  the  last  seven 
years,"  he  remarks,  "  during  which  I  have  administered  this  medicine 
in  tuberculous  diarrhoea,  I  have  seen  many  persons,  who  appeared 
to  have  but  a  few  days  to  live,  cured  of  their  diarrhoea  so  far  as 
to  be  able  to  take  food,  gain  flesh  and  strength,  and  quit  the  hospi- 
tal under  an  impression  that  they  were  cured."4  Testimony  so  positive, 
and  proceeding  from  such  credible  witnesses,  we  may  neither  contra- 
dict nor  disregard. 

It  is  fully  supported  by  the  more  recent  experience  of  Dr.  Trask, 
already  alluded  to.  When  the  disease  had  continued  from  ten  to  twelve 
days  it  was  cured  after  an  average  treatment  of  four  days  with  from 
sixty  to  eighty  grains  of  bismuth  a  day  given  in  one  or  two  doses. 
When  the  diarrhoea  had  lasted  from  twenty  to  two  hundred  and  ten 
days,  the  medicine  was  prescribed  in  the  above  named  doses,  and 
effected  a  cure  in  an  average  period  of  five  and  a  half  days. 

Monneret,  and  also  Lasegue,  found  this  remedy  a  very  efficient  one 
in  the  treatment  of  sporadic  dysentery.  It  was  administered  by  the 
mouth  and  also  by  injection,  and  although  it  was  the  only  medicine 
prescribed  in  many  cases,  it  accomplished  a  speedy  cure. 

Externally. — The  absorbent,  astringent,  and  protective  powers  ex- 
erted by  subnitrate  of  bismuth  have  been  fully  tested  by  its  applica- 
tion in  various  external  or  local  diseases.  Caby  treated  gonorrhoea 
successfully  by  means  of  injections  of  this  substance  suspended  in 
water,  in  the  proportion  of  one  part  to  seven.  He  used,  with  equal 
advantage,  in  the  treatment  of  leucorrhma,  a  dressing  of  dry  charpie 
sprinkled  with  bismuth  powder,  and  renewed  from  day  to  day.  The 
rapidity  of  the  cure  is  represented  as  extraordinary  in  all  cases  which 
had  assumed  a  decidedly  chronic  type.5  The  efficiency  of  the  appli- 
cation is  also  said  to  be  equally  decided  in  that  form  of  infantile  leu- 
corrhoea  which  has  sometimes  been  mistaken  for  gonorrhoea,  and  which 

1  Bull,  de  Therap.,  iv.  267.  3  Dub.  Quart.  Journ.,  Feb.  1853,  p.  254. 

8  Med.-Chir.  Trans.,  xxxi.  305.  *  Bull,  de  Therap.,  xlvii.  217. 

5  Bull,  de  Therap.,  xlvii.  200  ;  lv.  193,  259. 
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is  most  apt  to  occur  in  feeble  and  scrofulous  children  living  in  poverty 
and  filth. 

No  remedy  is  more  efficient  than  the  one  under  notice  in  the  treat- 
ment of  intertrigo,  an  affection  which  often  resists,  or  is  aggravated  by, 
ointments  and  solutions,  and  by  most  of  the  dry  powders.  Accord- 
ing to  Gillette,1  of  all  the  dry  applications  employed  to  hasten  the  cica- 
trization of  ulcers,  this  is  the  best  (provided  that  the  granulations  are 
on  a  level  with  the  skin),  when  the  secretion  of  the  sore  has  not  suffi- 
cient consistence  to  form  a  scab,  or  when  its  situation  exposes  it  to 
friction.  Such  a  condition  is  often  presented  by  scrofulous  sores,  by 
the  ulcers  which  follow  pemphigus,  and  those  which  are  of  a  scrofulous 
nature.  Powdered  bismuth  has  also  been  found  a  very  serviceable 
dressing  for  superficial  burns,  for  the  excoriations  of  chronic  eczema, 
for  fissures  of  the  anus,  for  bed-sores,  and,  in  general,  for  all  cases  in 
which  there  is  an  acrid  or  a  fetid  secretion.  Monneret  relates  the 
history  of  two  aggravated  cases  of  scrofulous  ozsena,  the  one  occurring 
in  a  woman,  and  dating  almost  from  her  birth,  the  other  in  a  man, 
and  of  five  years'  duration,  both  of  which  were  speedily  cured  by  re- 
peated inhalations  through  the  nostrils  of  finely  powdered  bismuth. 
Nothing  else  was  done  than  to  cleanse  the  nasal  passages  by  a  daily 
injection  of  tepid  water.  Soubrier  has  also  reported  favorably  of  this 
method.2  The  several  affections  above  enumerated  in  which  subnitrate 
of  bismuth  in  fine  powder  has  been  employed  are  still  more  advan- 
tageously treated  by  means  of  a  thin  paste  composed  of  bismuth  and 
glycerin.  It  was  first  recommended  by  Dr.  T.  G.  Eichardson,  of  New 
Orleans,  who  advises  that  after  the  paste  is  applied  the  part  should  be 
protected  by  a  covering  of  cotton  wadding.3  Trousseau  advises  the 
same  compound  as  an  application  in  fissure  of  the  anus.  Here  it  may 
be  applied  on  tampons,  or  to  the  vagina  affected  with  leucorrhoea,  and 
as  an  ointment  to  various  eczematous  and  other  superficial  affections 
of  the  skin. 

Administration". — The  dose  of  subnitrate  of  bismuth  is  not  re- 
stricted within  narrow  limits.  To  infants  at  the  breast  it  may  be  given 
in  doses  of  three  grains,  or  more,  at  intervals  of  three  or  four  hours, 
and  to  adults  in  doses  of  from  5  to  20  grains,  three  or  four  times  a  day. 
It  is  most  advantageously  administered  immediately  before  eating, 
mixed  with  a  little  milk,  cream,  soup,  mucilage,  or  other  similar  liquid. 
It  may  also  be  given  in  sweet  preparations,  such  as  jellies,  honey,  or 
molasses ;  but  these  are  less  eligible  when  the  digestive  organs  are  the 
seat  of  disease ;  and  as  the  subnitrate  has  no  taste  the  simpler  the 
vehicle  of  its  administration  the  better. 

Subcarbonate  op  Bismuth. — Dr.  Hannon,  of  Brussels,  has  pro- 
posed the  subcarbonate  as  a  substitute  for  the  subnitrate  of  bismuth. 
It  is  prepared  by  dropping  a  concentrated  solution  of  nitrate  of  bis- 
muth into  a  solution  of  carbonate  of  soda.  An  amorphous  precipitate 
of  the  subcarbonate  of  bismuth  is  formed,  which  is  afterwards  purified 
by  repeated  washing  with  distilled  water. 

1  Bull,  de  Therap.,  xlvii.  418.  «  Abeille  Med.,  xv.  16G. 

»  N.  Am.  Med.-Chir.  Rev.,  ivf  655. 
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This  preparation,  in  doses  of  from  seven  to  ten  grains,  is  said  to  act 
primarily  as  a  sedative  upon  the  circulation,  to  excite  a  free  discbarge 
of  limpid  urine,  and  to  diminish  the  appetite.  If,  however,  the  medi- 
cine is  continued  for  a  few  days,  these  phenomena  cease,  and  opposite 
effects  are  manifested.  The  pulse  becomes  fuller  and  firmer,  the  ap- 
petite stronger,  the  digestion  easier,  and  ultimately  the  nutrition  is 
improved.  The  subcarbonate  possesses  the  advantage  over  the  sub- 
nitrate  of  neutralizing  the  free  acids  in  the  stomach.1 

Calcis  Liquor,    vid.  Irritants. 
Cupri  Sulphas,     "         " 
Ferri  Sulphas,      "     Tonics. 

Oxalate  of  Cerium. — Although  not  officinal,  this  preparation  is 
too  generally  used  and  too  efficient  to  be  passed  by  without  notice. 
Its  action  appears  to  be  local,  but  whether  it  directly  impresses  the 
nerves,  or  the  tissues  surrounding  them,  is  undetermined.  Dr.  Simp- 
son describes  it  as  a  sedative  tonic  resembling  in  some  degree  ihe 
salts  of  silver  and  bismuth  in  its  operation. 

It  was  introduced  into  practice  by  Dr.  J.  Y.  Simpson,  who  popu- 
larized its  use  in  Great  Britain.2  In  this  country  the  only  illus- 
trations of  its  virtues  that  we  have  seen  were  published  by  Dr. 
Charles  Lee.3  From  these  and  other  sources,  we  learn  that  in  the 
dose  of  one  or  two  grains,  it  is  more  efficient  than  any  other  medi- 
cine in  controlling  the  vomiting  of  pregnancy  and  other  uterine  irrita- 
tions, of  phthisis,  "pyrosis,  hysterical  emesis,  and  the  various  dyspeptic 
conditions  of  the  stomach,  especially  atonic  dyspepsia."  The  rapidity 
and  completeness  with  which  it  arrests  the  vomiting  of  pregnancy  in 
many  cases,  appears  surprising  after  the  failure  of  the  medicines 
usually  employed  for  this  purpose ;  nor  is  its  efficacy  in  other  forms 
of  vomiting  less  striking.  We  are  not  acquainted  with  any  exam- 
ples of  its  operation  in  large  doses  which  would  aid  in  illustrating  the 
mode  of  its  curative  action. 


PLUMBUM.— Lead. 

Description. — Lead  is  usually  found  combined  with  sulphur  in  the 
mineral  called  galena,  but  it  also  occurs  as  an  oxide  {minium),  and  as  a 
salt.  Its  haloid  salts  are  numerous,  more  so  than  the  sulpho- salts,  but 
less  so  than  the  oxysalts.  It  is,  however,  from  galena  that  the  lead 
of  commerce  is  chiefly  extracted.  This  mineral  is  found  in  England, 
Spain,  Germany,  and  other  European  countries,  and  also  very  abund- 
antly west  of  the  Mississippi,  from  Wisconsin  on  the  north  to  Arkan- 
sas upon  the  south. 

Galena,  when  roasted,  yields  the  greater  part  of  its  sulphur  in  va- 
por, forming  sulphuric  acid,  but  still  retains  a  portion  of  it  together 
with  oxygen,  which  forms  an  oxide  of  lead.     By  the  further  action  of 

1  Bull,  de  Therap.  lii.  110.  3  Times  aud  Gaz.,  Sept.  1859,  p.  280. 

8  Am.  Jour,  of  Med.  Sci.,  Oct.  I860,  p.  391. 
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heat,  after  the  addition  of  coal  and  lime,  the  remaining  oxygen  and 
sulphur  are  removed.  Metallic  lead  is  of  bluish-gray  color,  presents 
a  bright  shining  surface  when  freshly  cut,  has  a  peculiar  taste,  and 
also  smell  when  handled,  and  a  sp.  gr.  of  11.4.  In  dry  air  it  under- 
goes but  little  change,  but,  exposed  to  moist  air,  it  is  first  oxidized, 
and  then  attracts  carbonic  acid.  Pure  distilled  water  exerts  no  action 
upon  lead,  unless  atmospheric  air  be  present,  in  which  case  a  carbo- 
nate is  formed.  Drinking  water,  which  is  usually  distributed  through 
leaden  pipes,  contains  alkaline  and  earthy  sulphates,  which  undergo 
decomposition  and  are  precipitated  until  the  internal  surface  of  the 
pipe  is  coated  with  a  sulphate  or  other  insoluble  salt  of  lead.  If  this 
surface  is  alternately  exposed  to  the  atmosphere  and  used  as  a  chan- 
nel for  water,  the  latter  becomes  impregnated  with  lead,  and  acquires 
poisonous  qualities. 

The  compounds  of  lead  used  in  medicine  are  the  protoxide,  the 
iodide,  the  acetates,  the  carbonate,  and  the  nitrate.  "We  shall  suc- 
cinctly describe  the  modes  of  preparing  them,  and  their  physical  pro- 
perties. 

Plumbi  Oxidum. — Oxide  of  Lead  ;  Litharge. 

This  substance  is  obtained  by  the  action  of  a  current  of  air  upon 
the  surface  of  lead  in  a  state  of  fusion.  It  is  in  the  form  of  red  or 
yellow,  shining  scales,  without  taste  or  smell,  and  has  the  property  of 
forming  soaps  when  heated  with  fat  or  oils,  in  connection  with  water. 
It  may  be  used  for  the  preparation  of  the  acetate,  subacetate,  and  ni- 
trate of  lead,  and  enters  into  the  following  pharmaceutical  prepara- 
tion : — 

Emplastrum  Plumbi. — Plaster  of  Lead  ;  Litharge  Plaster  ; 
Diachylon. 

This  compound  is  formed  by  boiling  together  semivitrifiecl  oxide  of 
lead,  olive  oil,  and  water.  On  heating  these  substances  together  the 
oil  and  water  are  supposed  to  react  upon  one  another,  producing  oleic 
and  margaric  acids,  which  combine  with  the  oxide  of  lead,  forming 
the  plaster  in  question,  with  which  also  the  glycerin  unites  mechani- 
cally. 

Lead  plaster  is  usually  sold  in  cylindrical  rolls,  of  a  clay  color  at 
first,  but  becoming  darker  by  exposure.  It  is  hard  and  brittle  when 
cold,  but,  on  being  warmed,  becomes  softer  and  adhesive.  With  resin 
it  forms  Adhesive  Plaster  (Emplastrum  Besin^e),  which  is  usually 
spread  by  means  of  a  machine  upon  linen  or  cotton  cloth.  With  soap 
it  constitutes  Soap  Plaster  (Emplastrum  Saponis). 

Plumbi  Iodidum. — Iodide  of  Lead. 

This  compound  is  formed  by  the  double  decomposition  of  nitrate  or 
acetate  of  lead  and  iodide  of  potassium  dissolved  in  water,  and  consists 
of  one  equivalent  of  each  of  its  constituents.  It  is  a  heavy  gold  or 
orange  yellow  powder,  without  smell  or  taste,  soluble  in  about  200 
parts  of  boiling  and  1235  of  cold  water,  soluble  also  in  alcohol,  and 
decomposed  by  heat,  with  extrication  of  iodine.  It  should  be  kept 
from  the  access  of  light.  An  ointment  of  iodide  of  lead  may  be  pre- 
pared by  mixing  one  part  of  the  iodide  with  seven  or  eight  of  lard. 
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Plumbi  Acetas. — Acetate  of  Lead  ;  Sugar  of  Lead. 

There  are  live  acetates  of  lead,  but  only  two  of  them  are  employed 
in  medicine,  the  present  one  and  the  subacetate.  Acetate  of  lead  is 
produced  by  the  direct  action  of  dilute  acetic  acid  upon  thin  plates  of 
lead  exposed  to  the  air.  It  consists  of  one  equivalent  of  oxide  of 
lead  and  one  of  acetic  acid  with  three  equivalents  of  water. 

Acetate  of  lead  occurs  in  acicular  prismatic  crystals,  of  a  white  color, 
efflorescing  slightly  in  a  dry,  warm  atmosphere,  and  undergoing  decom- 
position by  the  carbonic  acid  of  the  air.  It  is  soluble  in  alcohol,  and 
in  cold,  but  much  more  readily  in  hot,  water.  In  pure  distilled  water 
its  solution  remains  clear,  but  in  ordinary  water  the  acetic  is  replaced 
by  carbonic  acid,  which  forms  a  carbonate,  and  renders  the  liquid  tur- 
bid, liberating  the  acetic  acid,  and  giving  to  the  solution  a  sour  taste 
and  smell.  The  addition  of  an  excess  of  acetic  acid  will  redissolve 
the  carbonate.  Acetate  of  lead  has  a  sweetish,  astringent  taste,  and 
a  somewhat  sour  smell. 

Acetate  of  lead  is  decomposed  by  a  great  a  variety  of  substances, 
including  most  of  the  acids  and  their  salts,  vegetable  astringents,  the 
alkalies  and  alkaline  earths  (as  in  hard  water),  several  mucilages,  and 
albumen  ;  but  of  the  compounds  thus  formed  the  only  ones  which  are 
probably  inert  are  those  with  sulphuric  acid,  and  other  soluble  com- 
pounds of  sulphur. 

Liquor  Plumbi  Subacetatis. — Solution  of  Subacetate  of  Lead. 

This  preparation  is  made  by  boiling  together  a  solution  of  acetate 
of  lead  with  oxide  of  lead.  The  acid  seizes  upon  a  fresh  proportion 
of  the  oxide,  and  two  portions  of  the  subacetate  result.  This  salt  con- 
sists of  one  equivalent  of  acetic  acid  and  two  of  protoxide  of  lead. 
It  has  an  alkaline  reaction,  and  a  sweetish,  astringent  taste.  It  is  pre- 
cipitated from  solution  by  the  substances  which  are  incompatible  with 
the  neutral  acetate,  and  even  more  copiously  by  some  of  the  mucilages, 
particularly  by  gum  Arabic,  which  has  but  little  effect  on  a  solution 
of  acetate  of  lead. 

For  the  convenience  of  application,  a  diluted  form  of  this  solution 
is  officinal,  under  the  name  of  Lead-  Water  (Liquor  Plumbi  Subace- 
tatis Dilutus),  and  is  made  with  two  fluidrachms  of  the  stronger 
solution  to  a  pint  of  distilled  water.  The  British  Pharmacopoeia  directs 
a  small  proportion  of  alcohol  to  be  added,  in  imitation  of  the  eau 
vegeto  minerale  of  Goulard,  in  which  alcohol  forms  about  one-sixteenth 
of  the  solution. 

Ceratum  Plumbi  Subacetatis. — Cerate  of  Subacetate  of  Lead  ; 
Goulard's  Cerate. 

This  cerate  is  prepared  by  mixing  the  solution  of  subacetate  of  lead 
with  white  wax  and  olive  oil,  previously  melted  together,  and  adding 
to  the  mixture  a  small  quantity  of  camphor.  It  should,  as  far  as  pos- 
sible, be  prepared  fresh  for  use,  as  it  speedily  becomes  rancid. 

Emplastrum  Saponis. — Soap  Plaster. 

This  preparation  is  made  by  boiling  lead  plaster  with  a  semi-liquid 
solution  of  soap  in  water. 

Ceratum  Saponis. — Soap  Cerate. 

Soap  Cerate  is  prepared  by  melting  together  soap  plaster,  white 
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wax  and  olive  oil.     It  is  white,  and  is  readily  spread  upon  linen  or 
cotton  cloth. 

Plumbi  Carbonas. — Carbonate  of  Lead  ;  White  Lead  ;  Ceruse. 

White  lead  is  prepared  by  several  methods.  A  neutral  carbonate 
of  lead  may  be  obtained  by  the  double  decomposition  of  acetate  or 
nitrate  of  lead  and  of  an  alkaline  carbonate  in  solution.  By  this  pro- 
cess a  carbonate  of  loose  texture  is  produced,  too  loose  for  the  pur- 
poses in  the  arts  for  which  the  compound  is  designed.  The  most 
usual  methods  are  the  following.  A  solution  of  the  subacetate  of 
lead  is  decomposed  by  means  of  a  stream  of  carbonic  acid  passed 
through  it.  Carbonate  of  lead  is  precipitated,  and  a  neutral  acetate 
remains  in  solution.  Or  thin  sheets  of  lead  are  exposed  during  several 
weeks  to  the  vapor  of  vinegar  raised  by  the  heat  generated  during 
fermentation  of  tan  or  stable  litter.  This  fermentation  also  develops 
carbonic  acid,  and  reactions  like  those  in  the  first  process  ensue ;  the 
subacetate  parts  with  one  equivalent  of  its  lead,  which  combines  with 
the  carbonic  acid  to  form  a  carbonate,  leaving  a  neutral  acetate,  which, 
in  its  turn,  takes  up  another  equivalent  of  lead,  and  returns  again  to 
the  state  of  a  subacetate. 

Carbonate  of  lead  is  white,  pulverulent,  heavy,  tasteless,  and  inodor- 
ous ;  it  is  decomposed  with  effervescence  by  nitric  acid,  is  blackened 
by  sulphuretted  hydrogen,  and  is  very  slightly  soluble  in  water  con- 
taining carbonic  acid. 

Unguentum  Plumbi  Carbonatis. — Ointment  of  Carbonate  of 
Lead. 

This  ointment  is  made  by  incorporating  finely-powdered  carbonate 
of  lead  with  simple  ointment,  in  the  proportion  of  two  ounces  to  a 
pound. 

Plumbi  Nitras. — Nitrate  of  Lead. 

This  compound  is  made  by  the  action  of  nitric  acid  on  protoxide  of 
lead  (litharge),  and  consists  of  one  equivalent  of  each  ingredient. 

It  is  a  white,  opaque  crystalline  substance,  undergoing  no  change 
in  the  air,  soluble  in  water  and  alcohol,  and  having  an  astringent  and 
sweetish  taste. 

Histoey. — Lead  was  known  as  a  metal  and  employed  in  the  arts 
long  before  the  Christian  era,  for  it  is  mentioned  in  the  books  of  Moses, 
and  Theophrastus  describes  one  of  its  preparations  as  a  pigment. 
Hippocrates  refers  to  minium'  as  one  of  the  ingredients  of  a  pessary 
to  arrest  hemorrhage  during  pregnancy,  and  Nicander,  who  lived  in 
the  second  century  before  Christ,  and  who  wrote  a  valuable  treatise 
on  alexipharmics,  describes  distinctly  the  phenomena  of  poisoning  by 
the  preparations  of  lead.  Celsus  mentions  calcined  lead  among  the 
remedies  for  hemorrhage,  dross  of  lead  among  the  emollients,  and 
washed  lead  as  an  ingredient  of  a  certain  malagma  for  the  bones.2 
Pliny  describes  the  manufacture  of  pipes  and  plates  of  lead,  and  va- 

1  Mi*™?,  Ed.  Foes.,  i.  267.     He  also  describes  (Morb.  Alulier.,  ii.  v.)  a  .concave 
leaden  pessary  for  supporting  the  womb. 
*  Gkilve's  Celscs,  pp.  207,  214,223. 
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rious  uses  to  which  the  metal  is  applied.  He  also  states  that  in  medi- 
cine it  is  used  to  render  scars  smooth ;  that  plates  of  it  worn  upon  the 
loins  blunt  venereal  desires,  and  prevent  nocturnal  pollutions ;  that  cal- 
cined lead  (oxide  of  lead)  is  astringent,  repressive,  and  healing,  and  is 
used  in  inflammation  of  the  eyes,  to  promote  the  healing  of  wounds, 
and  to  cure  excrescences,  fissures  of  the  anus,  piles  and  condylomata. 
Pliny  also  describes  a  mode  of  preparing  ceruse  essentially  like  that 
used  at  the  present  day,  and  states  that  women  use  this  substance  to 
whiten  the  complexion.  He  adds,  further,  that  taken  internally  it  is 
poisonous.1  The  account  given  by  Dioscorides  corresponds  closely 
with  that  of  Pliny,  and  Galen  adds  nothing  but  his  own  confirmation 
of  these  statements,  and  a  vain  attempt  to  explain  the  hidden  qualities 
of  the  metal,2  except  that  water  conveyed  in  leaden  pipes  sometimes 
proves  deleterious  by  occasioning  dysentery.  Aretasus,  Aetius,  Palla- 
dius,  Yitruvius,  and  Paul  of  iEgina  also  describe  lead  colic  and  para- 
lysis from  lead  with  more  or  less  minuteness.  The  symptoms  of  lead- 
poisoning  are  still  more  fully  detailed  by  the  Arabian  writers,  who 
enumerate  among  them  colic,  suppression  of  urine,  constipation,  pains, 
and  paralysis  affecting  the  limbs.3 

The  internal  use  of  the  salts  of  lead  appears  to  be  of  modern  origin, 
and  to  have  been  first  resorted  to  by  the  chemical  physicians  of  the 
sixteenth  century,  and  especially  by  Paracelsus  and  Otto  Tachenius.4 
But  even  in  the  last  century,  Boerhaave,  after  stating  that  sugar  of 
lead  had  been  recommended  as  a  safe  internal  remedy  for  hasmoptysis 
and  other  hemorrhages,  gonorrhoea,  leucorrhoea,  &c,  adds  emphatically 
that  he  had  never  dared  to  use  it,  because  he  had  witnessed  no  strik- 
ing successes  obtained  by  those  who  employed  it,  and  believed  it  to  be 
a  treacherous  and  dangerous  poison.5  Geoffroy,  also,  while  admitting 
that  it  calms  effervescences  in  the  blood  and  checks  the  progress  of 
inflammations,  and  that  sugar  of  lead  is  by  some  recommended  in- 
wardly in  spitting  of  blood,  dysenteries,  &c,  still  concludes  by  saying 
that  it  is  much  safer  to  confine  it  to  outward  applications.8  Be  Haen 
observes  :  "  Sacchari  saturni  usus  internus  laudatur,  quia  refrigerat 
et  exsiccat,  semen  extinguit  et  venerem  fiaccescentem  inducit."  Cullen, 
in  1789,  remarks  that  "hardly  any  practitioner  will  now  think  of 
employing  any  preparations  of  lead  as  internal  medicines."7  In  1791, 
Lewis,  while  admitting  the  powers  of  lead  to  control  profuse  evacua- 
tions, says  that  "  it  ought  never  to  be  ventured  on  but  in  desperate 
cases,  as  a  last  resource."8  In  1813,  Murray,  of  Edinburgh,  ex- 
pressed a  similar  opinion.9  About  the  same  time,  on  this  side  of  the 
Atlantic,  Barton,  in  imitation  of  the  practice  of  Dr.  Eeynolds,  of  Lon- 
don, published  many  years  before,  employed  acetate  of  lead  in  hemor- 
rhages, extending  the  range  of  cases  to  which  he  applied  it,  and  using 

1  Hist.  Nat.,  xxxiv.  xlviii.  to  Iv. 

!  Mat.  Med.,  and  Comment,  of  Matthiolus,  v.  Iv.,  and  vi.  xxii. 

»  Quoted  by  Tanqcerel  des  Plancues,  Maladies  de  Plomb,  132. 

4  Gjielin,  Apparat.  Med.,  Pt.  II.,  i.  414.  5  Chem.  Lect.,  ii.  456. 

6  A  Treatise  on  the  Substances  made  use  of  in  Physick  (1736),  p.  239,  &c. 

7  Mat.  Med.,  ii.  28.  »  Mat.  Med.,  ii.  236. 
9  A  System  of  Mat.  Med.,  i.  285  ;  ii.  347. 
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it  also  for  the  cure  of  dysentery  and  various  profluvia.1  In  Germany 
it  was  adopted  by  Amelung,  Kopp,  Osann,  Jahn,  and  others,2  in  the 
treatment  of  similar  affections,  as  will  appear  more  particularly  in  the 
sequel.  But  in  France  we  find  MM.  Fournier  and  Vaidy  using  the 
following  singular  language  as  late  as  1814.  Alluding  to  the  employ- 
ment of  acetate  of  lead  in  dysentery  by  Dr.  Ewell,  of  Washington, 
they  say :  "  The  suggestion,  which  betrays  an  utter  ignorance  of  the 
deleterious  qualities  of  this  poison,  is  so  absurd  a  fancy  that  we  do  not 
think  that  it  even  merits  discussion."3 

Action.  On  Animals. — The  immediate  or  irritant  properties  of 
lead  are  illustrated  by  the  effects  of  the  soluble  compounds  of  this 
metal,  the  acetates,  the  nitrate,  and  the  iodide ;  but  the  insoluble  pre- 
parations, the  oxides  and  the  carbonate,  manifest  a  poisonous  power 
in  so  far  only  as  they  are  converted  into  soluble  salts  by  the  liquids 
of  the  economy.  The  acetate  of  lead  is  the  preparation  which  it  is  of 
most  importance  to  examine  in  this  connection.  When  this  salt  is 
given  to  dogs,  in  the  dose  of  from  two  to  four  drachms,  it  occasions 
signs  of  pain,  vomiting,  loss  of  flesh,  if  death  is  long  delayed,  or  death 
within  a  day  or  two  if  vomiting  is  prevented  by  a  ligature  upon  the 
oesophagus.  When  death  takes  place  speedily,  the  stomach  is  found 
highly  injected,  and  the  bloodvessels  are  gorged  with  black  blood.  If 
the  dose  has  not  been  large  enough  to  cause  death  within  a  few  days, 
paralysis,  first  of  the  hinder  and  then  also  of  the  fore  limbs,  ensues, 
difficulty  of  breathing,  signs  of  extreme  distress,  convulsive  respira- 
tion, and  death  by  exhaustion.  The  mucous  membrane  of  the  stomach 
and  upper  portion  of  the  small  intestine  is  then  sometimes  found  in- 
jected, or  eroded,  and  covered  with  a  thick,  tenacious  mucus ;  but  it 
seldom  or  never  presents  evidences  of  a  true  ulceration.  The  iodide 
of  lead  produces  essentially  the  same  effects  as  those  above  described ; 
and  the  nitrate  is,  according  to  Dr.  Christison,  a  powerful  irritant  and 
corrosive  in  the  dose  of  400  grains. 

When  the  salts  of  lead  are  injected  into  the  blood  in  considerable 
quantities,  death  may  follow  rapidly,  with  signs  of  pulmonary  conges- 
tion, feebleness  of  the  heart,  and  oftentimes  convulsions.  The  organs 
mentioned  are  found  overloaded  with  blood,  particularly  the  lungs 
and  the  right  side  of  the  heart.  It  appears  probable  that  these  effects 
and  their  corresponding  symptoms  depend  upon  the  coagulation  of 
the  blood  in  the  pulmonary  vessels,  but  in  some  degree  also  upon- 
a  direct  sedative  influence  exerted  upon  the  nervous  system.  Al- 
though, at  the  present  day,  it  will  hardly  be  supposed  that  lead  can 
produce  the  effects  with  which  all  are  familiar,  without  having  been 
absorbed  into  the  blood,  and  with  it  distributed  to  all  parts  of  the 
organism,  it  may  not  be  uninteresting  to  have  the  direct  evidence  of 
this  fact  presented.  Tiedemann  and  Gmelin  detected  lead  in  the 
blood  of  the  portal  vein  of  horses  and  dogs  poisoned  by  acetate  of 
lead,  and  Orfila  found  it  in  the  liver,  the  spleen,  and  the  urine  of  ani- 

i  DrxcAN's  Med.  Com.,  xii.  190;  Barton's  Cdllen  (1812),  ii.  20. 

*  Bi-kdach,  System  der  Arzneim.  (1818),  ii.  232.  3  Diet,  en  60  vol.,  x.  384. 
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mals  destroyed  in  the  same  manner.  Tanquerel,  Devergie,  Guibourt, 
Miller,  and  others,  found  the  metal  in  the  paralyzed  muscles  of  persons 
who  had  died  of  chronic  lead-poisoning.'  Dr.  G.  Wilson  detected  it 
more  abundantly  in  the  spleen  than  in  the  other  organs  of  animals 
that  perished  from  the  effects  of  drinking  water  impregnated  with 
carbonate  of  lead  from  a  neighboring  manufactory,  and  of  eating 
grass,  in  the  blades  and  roots  of  which,  and  also  in  beans  growing  in 
the  adjacent  soil,  lead  was  ascertained  to  be  present.2 

M.  Grisolle  states  that  domestic  animals  are  affected  as  injuriously 
as  man  by  the  emanations  of  lead.  Cats  and  dogs  frequenting  lead 
manu factories  nearly  all  die  in  convulsions,  being  sometimes  stricken 
down  suddenly,  but  sometimes  they  become  blind  and  run  wildly 
about,  striking  against  everything  in  th^ir  way.  In  the  midst  of  their 
course  they  are  often  seized  with  convulsions,  and  generally  they  die 
in  such  an  attack.  These  phenomena  sometimes  manifest  themselves 
after  the  animal  has  been  for  several  days  dull  and  dejected  ;  and  in 
certain  cases  they  have  been  observed  after  it  has  drunk  water  im- 
pregnated with  carbonate  of  lead. 

On  Man.  Locally. — In  their  local  operation,  the  compounds  of  lead 
are  astringent,  and  are  usually  said  to  be  sedative,  but  they  are  some- 
what unequal  in  the  energy  of  their  action.  The  nitrate,  without 
being  an  active  irritant,  appears  to  operate  as  a  healthy  stimulant 
when  applied  to  ulcers,  which  it  tends  to  heal  while  it  lessens  the 
secretion  from  their  surface.  By  means  of  its  affinity  for  sulphur,  it 
decomposes  sulphuretted  hydrogen,  and  thus  becomes  one  of  the  most 
efficient  of  deodorizing  agents.  This  quality  has  also  caused  nitrate 
of  lead  to  be  regarded  as  a  disinfectant,  but  there  is  no  reason  to  sup- 
pose that  it  affects  the  specific  poisons  upon  which  infectious  and  con- 
tagious diseases  depend,  further  than  by  depriving  them  to  some 
extent  of  the  soil  most  favorable  to  their  development. 

Internally,  the  acetate  of  lead,  in  small  doses,  is  sedative,  for  if  con- 
tinued it  lessens  the  frequency  of  the  pulse ;  it  is  also  astringent,  as 
its  control  over  excessive  secretion  from  the  gastro-intestinal  mucous 
membrane  abundantly  proves.  When  an  overdose  of  this  salt  is 
taken,  as  one  or  two  ounces,  for  example,  the  following  symptoms  are 
usually  exhibited.  A  sweet,  styptic,  and  astringent  taste  is  perceived 
in  the  mouth,  and  a  sense  of  constriction  in  the  fauces ;  severe  gastric 
and  abdominal  pains  are  soon  afterwards  experienced,  and  are  increased 
.  by  pressure ;  there  is  nausea,  very  frequent  vomiting  of  a  yellowish, 
greenish,  or  blackish  liquid;  stools  are  frequent  and  sometimes  bloody; 
the  limbs  tremble  and  are  affected  with  slight  spasms,  and  a  sense  of 
constriction ;  convulsions  even  may  take  place.  Sometimes  there  is  a 
giddiness  resembling  that  of  intoxication;  but  the  mind  may  be  quite 
unaffected.  The  thirst  is  urgent,  the  skin  hot,  the  pulse  frequent  and 
sometimes  strong,  but  more  generally  small  and  tense ;  the  respiration 
is  interrupted  and  hurried,  especially  in  the  latter  stages  of  the  attack, 
and  the  urine  is  scanty.     Unless  aid  is  given,  death  may  take  place  in 

•  Mecl.-Chir.  Trans.,  vii.  114.  2  Ed.  Month.  Journ.,  May,  1852,  p.  3S6. 
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the  course  of  a  few  hours  or  clays.1  MM.  Eognetta  and  Flandin  deny 
the  probability  of  this  termination,  for  they  assert  that,  the  soluble 
salts  of  lead  may  be  given  to  man  in  considerable  doses  without 
occasioning  very  serious  symptoms,  but  Orfila  states  that  several  cases 
of  fatal  poisoning  by  them  have  occurred,  and  he  treats  the  assertion 
just  quoted  with  contempt.  Yet  it  coincides  pretty  nearly  with  Dr. 
Christison's  statement,  and  also  with  that  of  Dr.  Taylor,  who  says  that 
"  acetate  of  lead  is  by  no  means  a  very  active  poison,  although  it  is 
popularly  considered  to  possess  a  very  virulent  action."2  Several 
cases  might,  indeed,  be  cited  in  which  doses  varying  from  two  to  eight 
drachms  were  taken  without  injury ;  but  sometimes,  without  directly 
destroying  life,  it  induces  a  protracted  derangement  of  the  digestive 
function  which  ultimately  proves  fatal. 

Several  cases  of  fatal  poisoning  by  the  subacetate  of  lead,  in  large 
doses,  are  recorded  in  works  on  Toxicology.  Dr.  Taylor  refers  to 
four  examples  of  this  accident.  The  carbonate  of  lead,  on  the  other 
hand,  does  not  appear  capable  of  inducing  serious  symptoms  by  direct 
influence  upon  the  system.  Doses  of  an  ounce,  or  an  ounce  and  a 
half,  have  several  times  been  taken  by  mistake,  or  with  criminal  in- 
tentions, without  doing  any  harm. 

Far  more  frequently  serious  results  arise  from  the  slow  and  gradual 
introduction  of  lead  into  the  system.  In  order  to  determine  the  limits 
beyond  which  it  may  not  be  prudent  to  go  in  the  administration  of 
the  salts  of  lead,  Mr.  Laidlaw  performed  the  following  experiments 
upon  himself.3  "While  in  good  health,  he  took  sixty  grains  of  acetate 
of  lead  in  the  course  of  four  days.  The  symptoms  developed  were 
these ;  a  metallic  taste  in  the  mouth,  some  tenderness  and  swelling  of 
the  gums,  diminished  frequency  with  feebleness  of  the  pulse,  and 
soreness  and  pain  at  the  epigastrium  on  taking  the  last  ten  grains  of 
the  medicine  at  a  single  dose.  A  dose  of  salts  put  an  end  to  these 
symptoms,  and  no  subsequent  disturbance  occurred.  A  month  after- 
wards the  experiment  was  repeated.  Seventy  grains  of  the  acetate 
were  taken  in  the  course  of  eight  days.  The  metallic  savor  began 
to  be  perceived  on  the  isecond,  and  the  swelling  of  the  gums  on  the 
third  day,  and  the  bowels  were  constipated.  On  the  fourth  day,  a 
purge  of  jalap  and  rhubarb  caused  an  abatement  of  the  symptoms ; 
but  on  the  sixth  day,  the  medicine  having  been  continued,  they  re- 
turned, accompanied  by  constriction  of  the  thorax  and  abdominal 
pains.  By  the  ninth  day,  they  had  increased,  and  in  addition  to  them 
there  was  ptyalism,  and  a  sensation  of  tightness  or  numbness  of  the 
hands  and  feet.  A  dose  of  salts  again  removed  all  of  the  symptoms 
except  the  salivation  and  swelling  of  the  gums,  which  were  very  unu- 
sual, and,  indeed,  quite  exceptional  symptoms. 

A  similar  illustration  is  afforded  by  the  case  of  Dr.  Spence,  of  Vir- 
ginia, who  began  by  taking  a  quarter  of  a  grain  three  times  a  day, 
gradually  increasing  the  dose  until  at  the  end  of  three  weeks  he  was 
taking  eight  grains  twice  a  day.      The  symptoms  noticed  by  Dr.  S. 

1  Orfila,  Toxicologie,  5eme  ed.,  i.  849.  2  On  Poisons  (Am.  ed.),  p.  347. 

»  Lond.  Med.  Bepos.,  and  Journ.  of  Foreign  Med.  (Philad.,  1828),  pp.  395  and  527. 
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were  costiveness,  spongy  gums,  a  livid  appeararwe  around  the  dudes  in- 
cisores  (this  is  the  earliest  record  of  that  important  symptom),  dimi- 
nished flow  of  saliva,  fetid  breath,  looseness  of  the  teeth,  without  sore- 
ness of  the  mouth,  costiveness,  and  blackened  fasces.  Neuralgic  pains 
now  affected  the  upper,  and  afterwards  the  lower  extremities,  the  appe- 
tite failed,  and  a  slight  attack  of  lead  colic  supervened,  with  loss  of 
muscular  power  in  the  limbs.     The  pulse  also  fell  from  80  to  60.1 

That  which  happened  in  these  experiments,  and  even  more,  is  said 
to  have  taken  place  in  not  a  few  cases  in  which  acetate  of  lead  was 
administered  medicinally.  Tanquerel  presents  evidence  of  the  truth 
of  this  statement  in  examples  drawn  from  Fernel.  Ettmiiller,  Tulpius, 
Tralles,  Yan  Swieten,  Hoffmann,  James,  Tronchin,  Tissot,  Chomel, 
Fizeau,  and  Fouquier,  to  whom  might  have  been  added  Carriere,  Biek- 
ing,  and  others.  But  lest  too  much  weight  should  be  attached  to  these 
names,  dating  through  two  centuries  of  time,  it  must  be  added  that 
they  who  are  most  familiar  with  the  use  of  this  salt  as  a  medicine,  the 
practitioners  of  England  and  America,  have  scarcely  reported  a  single 
case  in  which  serious  effects  have  been  produced  by  it.  Some  colic, 
and  occasionally  a  troublesome  degree  of  constipation,  constitute  nearly 
the  total  of  its  untoward  results. 

Lead  poisoning  is  manifested  chiefly  by  a  derangement  of  the 
nervous  system,  for  even  in  lead  colic  the  symptoms  are  evidently  due 
to  this  more  than  to  any  lesion  of  tissue,  and  it  always  results  from  the 
gradual  introduction  of  lead  into  the  economy  by  those  who  inhale  or 
otherwise  imbibe  its  particles  during  the  manufacture  or  use  of  the 
metal,  or  who  drink  water  or  other  liquids  impregnated  with  it.  Un- 
doubtedly the  stomach  and  the  lungs  constitute  the  ordinary  channels 
of  its  entrance  into  the  system,  but  it  is  probable  that  all  of  the  mucous 
membranes,  and  the  denuded  cutis,  are  capable  of  absorbing  it,  and 
that  it  may,  if  repeatedly  and  constantly  applied  even  to  the  sound 
skin,  be  absorbed,  and  produce  its  characteristic  effects.  This  is  made 
evident  by  the  liability  of  type-setters  to  that  peculiar  form  of  paraly- 
sis called  dropped  hands,  and  also  by  the  not  infrequent  cases  of  lead 
poisoning  which  have  occurred  in  consequence  of  employing  cosme- 
tics made  with  lead.  It  should  be  known  that  preparations  of  this 
metal  in  contact  with  the  denuded  cutis  have  very  frequently  occa- 
sioned the  symptoms  of  poisoning  peculiar  to  it.  Thus,  lotions  of  the 
acetate  or  subacetate  of  lead  applied  to  excoriated  or  otherwise  de- 
nuded portion's  of  the  skin  have  produced  this  effect,  and  so  have  ad- 
hesive plaster  used  to  draw  the  opposite  edges  of  large  ulcers  together, 
and  lead  ointments  employed  as  dressings  for  open  sores.  Very  small 
quantities  of  lead  have  sometimes  developed  symptoms  of  poisoning. 
Thus,  several  cases  of  complete  lead  poisoning  have  been  traced  to 
the  use  of  snuff  containing  the  red  oxide  of  lead,  or  supposed  to  have 
become  impregnated  by  being  packed  in  leaden  cases,2  and  to  a  very 
temporary  exposure  to  the  emanations  of  white  lead  paint.3  Among 
the  effects  of  lead  colic  are  those  which  are  most  readily  produced  by 

1  Pliilad.  Med.  Museum,  ii.  250  (1805). 

2  American  Journ.  of  Med.  Sci.,  Oct.  1857,  pp.  406  and  542. 

3  Liverpool  Med.-Chir.  Journ.,  i.  26. 


II.]  PLUMBUM.  179 

drinking  sophisticated  wines,  or  water  impregnated  with  lead,  by 
sleeping  in  a  freshly-painted  room,  especially  if  artificial  heat  is  em- 
ployed to  hasten  its  drying,  by  using  or  preparing  lead  paints  with 
spirit  of  turpentine,  by  the  manufacture  of  white  lead,  and  by  the 
fumes  of  the  melted  metal. 

Among  those  who  work  in  lead  the  emanations  of  this  metal  are 
apt  to  produce  a  peculiar  cachexia  before  the  more  definite  diseases 
which  it  gives  rise  to  are  developed.  Its  signs  are  loss  of  flesh,  or  a 
flabby  state  of  the  muscles,  a  sickly  pallor  of  the  countenance,  and, 
judging  from  the  shrunken  state  of  the  veins  and  discoloration  of  the 
skin,  anaemia  in  its  most  marked  degree.  Miscarriages  among  the 
female  operatives  and  among  the  wives  of  workmen  who  have  suf- 
fered from  lead-poisoning,  are  said  to  be  very  frequent.  The  sweetish 
taste  in  the  mouth,  mentioned  by  Mr.  Laidlaw,  is  perceived,  and  is 
accompanied  with  a  sickly  fetor  of  the  breath.  The  gums  are  some- 
times swollen,  and  salivation  occurs,  as  in  his  case,  and  along  the 
attachment  between  the  teeth  and  the  gums  the  latter  are  often  eroded 
and  present  a  bluish  line.  This  peculiar  symptom  appears  to  have 
escaped  the  notice  of  European  physicians  until  1834,  when  it  was 
observed  by  Dr.  Henry  Burton,  and  subsequently  described  by  him 
as  "  a  narrow  leaden-blue  line,  about  one-twentieth  part  of  an  inch  in 
width,  while  the  substance  of  the  gum  apparently  retained  its  ordi- 
nary color  and  condition."1  It  does  not,  however,  like  the  red  line 
which  precedes  mercurial  salivation,  prove  the  saturation  of  the  sys- 
tem with  the  mineral.  It  is  a  local  effect  produced  by  the  action  of 
the  sulphur  contained  in  the  food,  or  in  the  eructations  from  the  sto- 
mach, upon  the  lead  mixed  with  the  saliva,  and  which  tends  to  lodge 
along  the  line  which  has  been  mentioned.  Not  unfrequently  the  dis- 
coloration is  not  limited  to  the  parts  indicated  by  Mr.  Burton,  but 
occupies  a  considerable  portion  of  the  gums,  and  even  forms  spots 
upon  the  lining  membrane  of  the  cheeks. 

The  colic  produced  by  lead  was,  as  we  have  elsewhere  shown,  well 
known  to  the  ancients,  but  one  of  the  first  complete  descriptions  of  it, 
and  to  this  day  one  of  the  best,  was  published  by  Dr.  Warren,  of  Lon  - 
don,  in  1768.2  The  name  of  the  disease  is  derived  from  one  of  its 
conspicuous  symptoms,  severe  pain  in  the  abdomen,  having  something 
of  the  same  character  as  that  of  colic  from  cold  or  from  indigestible 
food  ;  but  the  pain  differs  in  these  respects,  that  it  is  vastly  more  severe, 
that  it  is  not  subject  to  such  complete  remissions,  and  above  all  that  it 
darts  in  every  direction,  to  the  back,  loins,  ureters,  scrotum,  and  groins, 
or  occupies  the  thighs  and  legs,  or  the  muscles  of  the  chest  and  of  the 
upper  limbs.  In  a  word,  it  has  all  the  characters  of  a  severe  neuralgia 
whose  greatest  severity  is  expended  upon  the  digestive  organs.  Besides 
the  prostration  of  strength  and  haggard  sunken  features  which  testify 
to  the  patient's  sufferings,  a  capital  symptom  is  constipation,  which  i^ 
extremely  obstinate,  and  is  accompanied  with  great  retraction  of 
the  abdomen,  sometimes  firm  contraction  of  the  sphincters  of  the 
bladder  and  rectum,  and  retching  with  frequent  vomiting  of  very 

«  Med.-Chir.  Trans.,  xxiii.  66.  2  Trans.  Lond.  Coll.  Pkys.,  ii.  G8. 
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acrid,  bitter,  and  somewhat  greenish  mucus.  This  symptom  is  pro- 
bably due  to  spasmodic  obstruction  of  the  intestine.  Meanwhile  there 
is  no  fever ;  the  pulse,  on  the  contrary,  is  infrequent,  and  the  skin 
cool ;  but  there  is  sometimes  extreme  nervous  irritability,  and  even 
hyperasthesia  of  the  skin.  Many  observers  have  noticed  the  diminished 
"frequency  of  the  pulse  under  the  influence  of  the  preparations  of  lead. 
Tanquerel  did  not  fail  to  note  it ;  it  was  a  striking  symptom  in  the 
experiments  performed  by  Mr.  Laidlaw ;  more  recently  (1852),  Barthez 
observed  it  when  affections  of  the  bowels  were  treated  by  saturnine 
injections ;  and  still  more  recently  (1856),  Dr.  Corson,  of  Brooklyn, 
studied  very  particularly  the  feeble  action  of  the  heart  in  persons 
debilitated  by  lead  poisoning.1 

The  pains  which  have  been  described  in  the  preceding  paragraph, 
as  affecting  the  limbs  as  well  as  the  trunk,  sometimes  exist  independ- 
ently of  the  gastro-intestinal  derangement  described  by  the  term  colic. 
They  are  said  to  affect  more  particularly  the  workers  in  minium  (red 
oxide  of  lead),  while  colic  is  more  prevalent  among  the  manufacturers 
of  ceruse  (the  subcarbonate).  These  musculo-neuralgic  pains  (for  they 
have  many  characters  of  rheumatism  as  well  as  neuralgia),  are  fre- 
quently most  severe  at  night,  affect  the  joints  and  the  flexor  muscles 
of  the  lower  extremities,  and  those  of  the  loins,  and  in  the  calf  of  the 
leg,  especially,  are  accompanied  with  severe  cramps. 

In  close  connection  apparently  with  the  affection  just  mentioned  we 
must  regard  leatPpcdsy,  a  form  of  disease  which  was  known  to  the 
ancients,  as  has  been  already  stated,  but  which  was  first  thoroughly 
investigated  by  M.  Tanquerel.  Usually  attacking  those  who  have 
been  long  exposed  to  the  emanations  of  lead,  and  who  have  previously 
suffered  from  colic,  the  paralysis  is  nearly  always  confined  to  the  ex- 
tensor muscles,  and  often  to  those  of  a  single  limb  or  of  a  single  joint. 
When  the  extensor  muscles  on  the  forearm  are  paralyzed,  the  hand 
assumes  a  position  which  has  acquired  for  this  affection  the  vulgar 
name  of  dropped  hands  ;  a  like  condition  of  the  muscles  of  the  lower 
limbs  renders  progression  difficult  or  impossible ;  aphonia  occasionally 
results  from  paralysis  of  the  vocal  muscles,  and  utterance  is  difficult 
from  feebleness  of  the  muscles  of  articulation.  This  loss  of  power  is 
generally  followed,  sooner  or  later,  by  atrophy,  and  the  permanent 
bending  of  the  limb  by  means  of  the  unresisted  action  of  the  flexor 
muscles. 

But  the  most  formidable  effects  of  .lead  poisoning  are  those  mani- 
fested by  the  central  organs  of  the  nervous  system.  They  were  first 
fully  described  by  M.  Grisolle  in  1836,  and  three  years  afterwards  their 
history  was  completed  by  M.  Tanquerel.  As  in  other  cerebral  affec- 
tions, sometimes  one  and  sometimes  another  class  of  symptoms  pre- 
dominates, delirium,  convulsion,  or  coma  giving  its  peculiar  character 
to  the  attack.  In  the  delirious  variety  the  intellectual  disturbance 
may  be  slight,  amounting  to  a  mere  wandering  of  the  mind,  or  it  may 
rise  to  the  violence  of  maniacal  delirium.  Usually  it  is  continued,  but 
is  marked  by  irregular  exacerbations.     The  convulsive  form  is  the 

1  N.  Y.  Journ.  of  Med.,  March,  1856,  p.  235. 
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most  frequent  of  all.  It  lias  many,  indeed  most,  of  the  characters  of 
an  epileptic  paroxysm,  is  preceded*  frequently  by  a  giddiness  and  men- 
tal confusion  of  several  hours'  duration,  and  is  "followed  by  dulness  of 
perception  and  intellect,  or  by  raving  and  violence.  This  form  of 
attack  is  very  frequently  fatal ;  the  patient  perishes  in  a  state  of  coma, 
or  exhausted  by  the  shock  to  his  system.  In  a  third  variety,  coma, 
or  rather  lethargy,  is  the  dominant  symptom.  The  patient  is  not 
wholly  insensible  to  external  impressions,  nor  always  incapable  of 
expressing  himself  vaguely,  and  at  times  his  movements  seem  to 
denote  that  he  is  in  pain.  The  return  of  conciousness  is  gradual,  and 
no  recollection  of  the  incidents  of  the  attack  remains. 

The  only  lesion  which  the  nervous  centres  present  in  fatal  cases  of 
lead  poisoning  with  cerebral  symptoms,  is  an  apparent  hypertrophy  of 
the  brain,  or  at  least  a  state  of  tension  so  great  that,  although  there  is 
actually  less  blood  than  usual  in  the  cerebral  vessels  and  less  effusion 
in  the  ventricles  of  the  brain,  the  surface  of  this  organ  has  a  flattened 
appearance ;  and  if,  before  the  calvarium  is  removed,  portions  of  the 
skull  and  of  the  membranes  are  excised  by  means  of  a  trephine,  the 
cerebral  substance  will  rise  into  the  opening  and  even  protrude  from  it. 

Most  of  the  sources  of  lead  poisoning  which  have  now  been  indicated 
are  patent,  and  their  effects  are  scarcely  to  be  avoided  unless  unusual 
precautions  are  observed  by  those  engaged  in  the  manufacture  or  the 
use  of  lead  ;  but  there  are  some  among  them  that  act  secretly  and  insidi- 
ously, and  often  undermine  health  and  even  destroy  life  without  a  suspi- 
cion existing  of  their  real  character.  Lead  is  a  poisonous  ingredient  in 
wines.  It  is  now  never  used  to  adulterate  wine,'  although  it  formerly 
was  so  for  the  purpose  of  correcting  the  acerbity  of  many  inferior 
varieties  of  this  liquor.  But  sometimes  wine  and  other  liquors,  as  beer 
and  cider,  become  impregnated  with  lead  by  running  through  pipes  of 
this  metal,  by  being  kept  or  served  in  leaden  vessels,  or  by  the  leaden 
pellets  (shot)  which  are  used  to  cleanse  bottles,  remaining  in  them 
and  becoming  a  source  of  poisonous  contamination.  Food,  particu- 
larly when  it  is  acidulous  and  is  cooked  or  kept  in  vessels  lined  or 
largely  soldered  with  lead,  or  in  earthen  vessels  glazed  with  lead, 
frequently  acquires  poisonous  qualities ;  and  confectionery  sometimes 
is  sold  which  is  rendered  equally  pernicous  by  the  preparations  of 
lead  employed  to  color  it.  But  more  than  all,  water  which  has  dis- 
solved the  oxide  or  carbonate  of  lead  in  its  contact  with  reservoirs  or 
pipes  of  this  metal,  is  a  fruitful  source  of  all  the  forms  which  have 
been  described  of  saturnine  poisoning.  It  is  well  known  that  in  many 
cities  the  pipes  which  supply  the  houses  with  water  are  made  of  lead, 
and  'have  been  so,  in  fact,  for  two  thousand  years.  Pliny  says  that 
water  rises  to  a  level  with  its  source  when  conveyed  in  leaden  pipes.2 

It  is  certain,  therefore,  that  when  water  thus  conveyed  produces 
poisonous  effects,  it  must  do  so  under  conditions  altogether  exceptional. 
What  these  are  modern  science  has  revealed. 

If  water  is  free  from  saline  matter,  a  hydrated  oxide  and  a  bicar- 

1  Mulder,  the  Chemistry  of  Wine,  ed.  by  H.  B.  Jones,  p.  362. 

2  Hist.  Nat.,  xxxi.  31. 
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bonate  of  lead  are  formed  and  diffused  through  it,  particularly  if  the 
free  access  of  air  is  allowed.  Thus,  if  a  piece  of  perfectly  bright  lead 
is  placed  in  distilled  water,  it  rapidly  becomes  coated  with  carbonate 
of  lead.  Yet  this  action  is  prevented  by  a  proportion  of  saline  matter, 
not  exceeding  the  15,000th  part  of  the  weight  of  the  water.  The  car- 
bonate, and,  according  to  Mr.  Taylor,  the  sulphate  of  lime  in  a  still 
higher  degree,  prevent  the  action  of  water  upon  lead.  If  the  latter 
salt  forms  only  the  five  thousandth  part  of  the  weight  of  the  water, 
no  carbonate  of  lead  is  produced.  The  sulphate  of  lead  gradually 
forms  a  coating  which  closely  invests  the  metal,  and  prevents  the  pro- 
duction of  any  oxide  or  loose  crystalline  carbonate.  Dr.  G.  B.  Wood 
has  suggested,  in  regard  to  the  saline  constituents  above  referred  to, 
that  very  probably  the  sulphate  of  lime  prevents  any  solution  of  lead 
in  the  water,  by  the  union  of  its  sulphuric  acid  with  any  oxide  or  car- 
bonate of  lead  that  may  have  been  generated,  and  that  at  the  very  mo- 
ment of  its  generation.  He  further  explains  the  action  of  the  bicarbonate 
of  lime,  by  supposing  that  "one  equivalent  of  its  carbonic  acid  seizes 
the  oxide  oT  lead  as  fast  as  formed,  and  the  reproduced  carbonate  then 
appropriates  the  free  carbonic  acid  in  the  water,  which  is  thus  rendered 
incapable  of  acting  as  a  solvent  to  the  carbonate  of  lead  produced. ' 

But  in  considering  the  manner  in  which  water  conveyed  in  leaden 
pipes  or  preserved  in  leaden  vessels  is  preserved  from  contamination, 
it  should  not  be  forgotten  that  the  presence  of  various  mineral  sub- 
stances which  exert  no  chemical  action,  and,  also,  of  organic  particles, 
exercises  a  protective  power.  Mr.  Pearsall1  has  proved  this  to  be  the 
case,  by  showing  that  the  quantity  of  lead  varies  with  substances  ac- 
cidentally and  mechanically  present  in  the  water,  and  that  the  chemi- 
cal affinities  by  which  the  lead  is  held  in  solution  are  so  feeble,  that 
the  mere  presence  of  foreign  bodies  may  be  capable  of  subverting  them. 

Poisoning  by  water  contaminated  with  lead,  is  probably  of  more 
frequent  occurrence  than  is  generally  supposed,  for  in  some  of  the 
most  deplorable  instances  of  this  accident,  the  real  cause  of  the  mis- 
chief remained  unsuspected  for  a  long  time.  This  was  the  case  when, 
in  1848,  the  illustrious  exiles  from  France  who  resided  at  Claremont 
had  nearly  fallen  victims  to  their  own  and  their  medical  attendants' 
want  of  suspicion,  and,  perhaps,  to  a  culpable  ignorance  on  the  part 
of  the  latter  concerning  the  nature  of  the  symptoms  they  were  called 
upon  to  witness.3  The  water  which  supplied  the  palace  was  the  same 
which  had  been  used  for  thirty  years,  and  was  so  pure  that  it  con- 
tained only  5.7  grains  of  solid  matters  to  the  gallon.  It  was  brought 
a  distance  of  two  miles  through  leaden  tubes  from  a  natural  pool,  and 
originally  to  a  leaden  cistern,  in  the  palace,  but  this  had  been  replaced 
by  an  iron  cistern,  and  the  pool,  which  was  partly  filled  with  animal 
and  vegetable  detritus,  was  cleansed.  The  exposure  of  the  interior  of 
the  tube  to  the  air  during  the  progress  of  these  changes,  must  have 
allowed  some  disintegration  of  the  crust  that  lined  it,  and  the  removal 
of  the  foreign  particles  from  the  water  must  have^permitted  it  to  exert 
all  the  action  upon  the  lead  which  its  chemical  purity  entitled  it  to, 

1  Med.-Chir.  Trans.,  xxii.  92.  2  Archives  Gen.,  4eme  ser.,  xx.  283. 
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and  thus  an  unusual  large  quantity  of  lead  was  found  in  the  water 
used  for  domestic  purposes.  It  is  interesting  to  remark  that  of  38  per- 
sons in  the  family,  only  13  were  affected,  and,  of  these,  three  only 
were  _  seriously  ill.  Thus  it  is  evident  that  there  are  peculiarities  of 
constitution  which  increase  the  susceptibility  to  the  saturnine  poison, 
independently  of  the  quantity  of  lead  imbibed. 

A  case  very  similar  to  the  above  occurred  on  the  Cape  Fear  Eiver, 
in  1853,  and  is  reported  by  Dr.  Anderson.1  Water  of  unusual  purity 
was  conveyed  in  a  leaden  pipe  of  2000  feet  in  length,  to  a  reservoir 
which  supplied  the  workmen  of  a  saw-mill.  Those  who  used  most  of 
it  were  severely  attacked,  and  ten  cases  in  all,  presented  unequivocal 
symptoms  of  lead  poisoning.  The  water,  on  being  subjected  to  the 
test  of  iodide  of  potassium,  became  speedily  tinted  with  an  orange- 
colored  precipitate.  These,  and  many  similar  facts  prove,  that  unless 
water  contains  a  certain  amount  of  saline  constituents  capable  of  form- 
ing insoluble  compounds  with  lead,  it  cannot  be  safely  used  as  a  drink 
after  passing  through  leaden  pipes.  If  the  water,  instead  of  these  salts, 
is  contaminated  with  chlorides  (as  common  salt),  it  acts  readily  upon 
lead,  and  cannot  be  taken  with  impunity. 

According  to  Mialhe,  it  is  by  forming  a  double  salt  with  an  alkaline 
chloride  in  the  stomach,  that  the  preparations  of  lead  become  poisonous, 
for  this  compound  is  not  precipitated  by  albumen,  and  can,  therefore, 
enter  freely  into  the  liquids  of  the  economy.  Hence  the  more  soluble 
the  salt  of  lead,  the  more  rapidly  does  it  undergo  this  conversion,  and 
produce  its  poisonous  effects.  The  same  author  suggests,  as  an  ex- 
planation of  the  different  degrees  to  which  persons  are  affected  by  the 
same  contaminated  water,  that  some  consume  more  salt  with  their  food 
than  others,  and  thus  favor  a  speedier  and  more  abundant  production 
of  the  soluble  chloride  than  would  otherwise  occur. 

Treatment  of  Lead  Poisoning. — When  an  overdose  of  any  preparation 
of  lead  is  taken,  means  should  be  employed  to  promote  its  discharge, 
and  then  to  allay  the  gastro-intestinal  disturbance  it  may  have  caused. 
For  the  first  object,  large  quantities  of  mucilaginous  drinks  containing 
sulphate  of  magnesia  or  soda  in  solution,  and  a  full  dose  of  ipecacu- 
anha, should  be  administered.  When  the  stomach  has  been  thoroughly 
emptied,  additional  quantities  of  the  soluble  sulphate  should  be  given, 
to  act  as  a  chemical  antidote  to  the  salt  of  lead  in  the  bowels,  and  as 
a  purgative.  If  there  should  be  severe  pain  at  the  epigastrium,  warm 
fomentations  with  laudanum  may  be  applied,  or  small  doses  of  the 
.sulphate  of  morphia  frequently  repeated,  may  be  given  internally.  If, 
as  very  rarely  happens,  these  measures  are  insufficient  to  allay  the 
pain,  local  depletion  may  be  resorted  to.  The  different  methods  which 
have  been  found  successful  in  the  treatment  of  the  chronic  poisonous 
effects  of  lead,  appear  to  act  by  eliminating  the  metal  from  the  eco- 
nomy. Probably  a  gradual  elimination  of  it  is  constantly  going  on 
by  the  skin,  the  bowels  and  the  kidneys,  and  it  is  certain  that  under 
the  influence  of  remedies  directed  to  these  several  organs,  the  quantity 

1  Am.  Journ.  of  Med.  Sci.,  Oct.  1853,  p.  374. 
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of  lead  discharged  by  them  is  increased.  The  proof  of  this  in  regard 
to  the  urinary  secretion,  will  be  found  in  the  article  which  treats  of 
iodide  of  potassium.  M.  Chatin  detected  lead  in  the  alvine  evacuations ; 
and  the  large  quantity  excreted  by  the  skin  is  shown  when  a  person 
suffering  from  chronic  lead  poisoning  is  immersed  in  a  sulphurous 
bath.  The  skin  becomes  blackened  by  sulphuret  of  lead,  which  can 
be  removed  by  soap  and  water,  and,  in  the  course  of  a  day  or  two,  if 
the  experiment  is  repeated,  it  produces  the  same  results.1 

In  the  treatment  of  saturnine  cachexia,  the  whole  of  these  methods 
should^be  employed,  whether  or  not  some  one  or  other  of  the  more 
special  forms  of  lead  disorder  be  present.  But  it  is  here  especially, 
that  sulphurous  baths  are  of  service.  The  water  used  should  be  tepid, 
and  contain  five  or  six  ounces  of  sulphuret  of  potassium  in  each  bath. 
The  tub  itself  should  be  made  of  wood,  and  the  duration  of  the  bath 
should  be  from  half  an  hour  to  an  hour,  the  skin,  meanwhile,  being 
vigorously  rubbed  with  a  flesh  brush  or  with  a  coarse  cloth.  Finally, 
the  patient  should  be  well  washed  with  warm  soapsuds,  in  order  to 
remove  the  lead  which  discolors  his  skin.  This  propess  ought  to  be 
repeated  as  frequently  as  twice  a  week,  and  as  long  as  the  skin  affords 
evidence  that  lead  is  still  contained  in  the  economy.  Conjointly  with 
this  measure,  the  iodide  of  potassium  should  be  administered  in  doses 
of  from  five  to  fifteen  or  twenty  grains  three  times  a  day,  and  every 
other  day,  at  least,  a  brisk  saline  cathartic  should  be  prescribed. 

A  special  treatment  is  usually  necessary  in  cases  of  lead  colic,  al- 
though it  has  been  found  that  a  great  many  persons  suffering  from 
the  affection  recover  if  they:are  removed  from  the  influence  of  the 
causes  which  occasioned  the  attack,  and  have  the  opportunity  of  rest- 
ing, and  of  using  an  appropriate  diet.  But  where  the  disease  is  severe, 
such  negative  treatment  is  not  warrantable,  and  when  it  is  mild  it  may 
still  be  abbreviated  and  the  danger  of  a  relapse  prevented  by  judicious 
measures.  As  M.  Grisolle  has  remarked,  "various  modes  of  treat- 
ment have  been  recommended,  the  uselessness  and  even  the  dangers 
of  which  have  been  proved  by  experience,  such  as  antiphlogistics,  to- 
bacco, nux  vomica,  sulphuretted  water,  alum,  water  acidulated  with 
sulphuric  acid,  and  revulsives."  The  elements  of  the  treatment  of  lead 
colic  which  the  most  recent  observation  has  sanctioned,  are  the  same 
that  constituted  the  famous  method  of  La  Charite,  in  1603,  viz.,  opiates 
and  evacuants.  If  the  state  of  the  tongue  and  constant  sick  stomach 
furnish  the  indication,  an  emeto-cathartic  (of  tartar  emetic  one  grain, 
sulphate  of  magnesia  one  ounce)  may  be  prescribed.  It  will  sel- 
dom or  but  slightly  purge,  and  purgative  enemata  should  then  be 
directed,  consisting  of  an  infusion  of  senna  and  jalap,  while  emollient 
cataplasms  are  applied  to  the  abdomen,  and  at  night,  a  grain  or  two  of 
opium  is  given  to  promote  sleep.  But  the  purgative  upon  which  reli- 
ance must  mainly  be  placed  is  croton  oil,  given  in  doses  of  one  or  two 
drops,  and  continued  for  several  days,  and  even  after  the  complete  ces- 
sation of  the  colic.    Meanwhile  no  nourishment  should  be  taken  except 

!  Mialhe,  Chimie  AppliquSe,  p.  354. 
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mucilaginous  infusions,  whey,  or  thin  broths,  and  stronger  food  is  not 
allowable  until  the  function  of  the  bowels  is  re-established. 

It  seems  to  be  highly  probable  that  the  well-tested  efficacy  of  pur- 
gatives in  lead  colic,  depends  upon  their  power  of  eliminating  the 
saturnine  particles  contained  in  the  coats  of  the  intestines,  and,  at  the 
same  time,  of  powerfully  exciting  the  latter  to  contraction,  for  the 
purgatives  which  are  most  efficient  are  those,  also,  which  are  most 
drastic.  This  view  of  the  subject  appears  to  be  strongly  supported  by 
the  efficacy  of  electricity  in  the  treatment  of  lead  colic.  Mr.  Briquet 
has  attempted  so  show  that  the  pain  in  this  affection  is  seated  not  in 
the  intestines,  but  in  the  abdominal  muscles,  and  that  by  means  of 
induced  electricity  (faradisation),  applied  to  neighboring  points  of 
them  through  metallic  brushes,  he  was  enabled  entirely  to  dissipate 
the  spasmodic  pain  of  the  attack.1  The  intense  suffering  caused 
by  the  electrical  current  could  hardly  fail  of  stimulating  the  intestinal 
as  well  as  the  abdominal  muscles,  just  as  cold  and  heat  applied  to  the 
surface  of  the  abdomen  are  familiarly  known  to  excite  or  to  relieve 
pain  in  the  bowels. 

In  the  treatment  of  paralysis  produced  by  lead,  electricity  is  also  a 
potent  remedy,  particularly  when  the  affection  has  become  chronic, 
and  the  muscles  are  more  or  less  atrophied.  Meanwhile,  however, 
every  means  must  be  employed  to  purge  the  system  of  the  poisonous 
mineral  by  sulphurous  baths  and  by  iodide  of  potassium,  and  strength- 
ening dietetic  and  medicinal  measures  are  also  to  be  prescribed  to 
restore  the  impoverished  blood  and  the  impaired  nutrition.  As  a 
direct  stimulant  to  the  palsied  muscles,  strychnia  was  generally  used 
before  the  employment  of  induced  electricity  became  so  general.  It 
may  be  prescribed  internally,  in  doses  of  an  eighth  or  a  tenth  of  a 
grain,  and  gradually  increased  until  spasmodic  movements  begin  to 
be  observed  in  the  paralyzed  muscles.  It  may  also  be  used  ender- 
mically. 

The  cerebral  affections  produced  by  lead -poisoning  appear  to  be 
very  slightly  under  the  control  of  medicinal  agents.  If  we  except 
opium,  which  certainly  acts  with  great  power  in  subduing  delirious 
excitement  in  the  maniacal  form,  there  is  no  other  remedy — neither 
bleeding,  nor  purgatives,  nor  blisters,  nor  cold  douches  to  the  head, 
nor  quinia,  nor  antispasmodics — which  appears  to  exert  any  decided 
control  over  the  course  of  these  formidable  affections,  which  are  said 
to  be  fatal  in  about  one-half  of  the  cases.  Indeed,  M.  Tanquerel,  after 
passing  in  review  the  different  measures,  concludes  that  better  than 
any  of  them  is  "  the  expectant  method  based  upon  the  use  of  low  diet 
and  diluent  drinks."2 

To  prevent  the  development  of  poisoning  in  those  who  are  engaged 
in  manufacturing  or  using  lead  and  its  preparations,  various  expe- 
dients have  been  devised,  but  they  all  resolve  themselves  into  this, 
viz.,  to  prevent  as  much  as  possible  the  contact  of  the  saturnine  par- 
ticles with  the  body.     Thus  the  rooms  in  which  men  work  should 

•  Bull,  de  Therap.,  liv.  54.  ■  Op.  cit.,  p.  370. 
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be  thoroughly  ventilated,  flues  should  be  arranged  to  carry  off  the 
vapors  produced  by  heat  or  by  chemical  reactions,  the  grinding  of 
lead  should  be  performed  under  water,  &c.  Still  more  important, 
but  more  difficult  to  obtain,  are  cleanly  habits  on  the  part  of  the 
workmen,  who  should  wear  over  their  other  clothing  a  loose  garment 
which  they  can  remove  on  leaving  their  work  ;  they  should  remain  in 
the  midst  of  lead  dust  and  fumes  for  as  short  a  time  as  possible ;  al- 
ways wash  the  hands  and  cleanse  the  mouth  and  nostrils  with  water 
before  eating,  and  never  take  their  meals  in  the  manufactory ;  they 
should  use  a  warm  bath  and  cleanse  the  skin  with  soap  once  a  week, 
keep  the  bowels  free  by  an  occasional  dose  of  olive  oil  or  of  castor 
oil,  and  on  the  first  appearance  of  symptoms  of  impaired  health  they 
should  resort  to  medical  treatment. 

Uses  of  the  Preparations  of  Lead  in  Medicine. 

Internally.  Hemorrhage. — The  combined  sedative  and  astringent 
properties  possessed  by  the  preparations  of  lead  render  them  pecu- 
liarly applicable  in  this  form  of  disorder ;  for  while  they  diminish  the 
power  with  which  the  heart  forces  the  blood  into  the  lacerated  or  flac- 
cid vessels,  they  increase  directly  the  tendency  of  the  blood  to  coagu- 
late, and  restrain  its  effusion  by  constricting  the  walls  of  the  vessels 
themselves. 

The  earliest  mention,  with  which  we  are  acquainted,  of  lead  as  an 
internal  styptic,  was  in  1764,  when  it  is  said  to  have  been  used  success- 
fully for  the  arrest  of  haemoptysis. '  It  next  was  brought  into  notice 
by  Prof.  Barton,  of  the  University  of  Pennsylvania,  who,  however, 
refers  to  Dr.  Keynolds,  of  London,  as  setting  the  example  of  employing 
it  "  as  a  sedative  or  astringent  in  dangerous  bleedings  from  various 
parts  of  the  body."  He  exhibited  the  acetate  of  lead  generally  in 
combination  with  a  small  proportion  of  opium,  and  sometimes  of  ipe- 
cacuanha. "  Seldom,"  he  remarks,  "  have  I  been  disappointed  in  my 
expectations  of  benefit  from  the  medicine,  which,  of  all  the  articles  of 
the  materia  medica,  seems  to  me  to  possess  the  greatest  command  over 
the  movements  of  the  arterial  system.  In  no  instance  have  I  per- 
ceived any  dangerous  effects,  and  rarely  any  temporary  inconven- 
ience, from  the  employment  of  lead."2  The  approbation  which  this 
distinguished  man  gave  to  the  use  of  the  medicine  induced  many  of 
his  pupils  to  employ  it.  Among  them,  Dr.  G-.  E.  Mitchell  reported 
six  cases  of  uterine  hemorrhage  cured  by  its  means,3  and  ultimately  it 
became  a  familiar  and  habitual  remedy  in  all  cases  of  spontaneous 
hemorrhage.  In  1808,  Dr.  Ewell,  of  Washington,  D.  C,  published 
several  cases  in  which  bleeding  from  the  bowels  or  the  uterus,  of  the 
most  threatening  character,  was  arrested  by  acetate  of  lead,  given  in 
doses  of  from  three  to  seven  grains  every  two  hours.  It  was  even 
then  remarked  by  this  physician  that  the  advantages  of  the  remedy 

1  Med.  Museum,  Lond.,  iii.  449.  2  Barton's  Cullen,  ii.  21. 

8  Coxe's  Med.  Museum,  1S06,  ii.  417. 
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were  more  conspicuous  when  there  was  excitement 'than  when  there 
was  depression  of  the  system.1  It  was  the  remedy  on  which  Dr. 
Dewees  greatly  relied  in  cases  of  menorrhagia  depending  upon  ple- 
thora, after  the  use  of  depletion,  and  in  conjunction  with  cool  air  and 
drinks,  and  a  suitable  position  of  the  patient.  He  prescribed  it  also 
for  uterine  hemorrhage  occurring  during  pregnancy,  directing  two  or 
three  grains  of  it,  with  opium,  every  half  hour,  or  an  enema  contain- 
ing twenty  or  thirty  grains  of  the  salt  and  a  fluidrachm  of  laudanum.2 
Dr.  Elliottson  urged  the  administration  of  acetate  of  lead,  in  doses  of 
two  or  three  grains  every  two  or  three  hours,  in  different  forms  of 
hemorrhage,  and  did  not  hesitate  to  continue  it  for  several  days  in 
the  same  dose,  taking  care  only  to  keep  the  bowels  open.3  More  re- 
cently we  find  that  still  larger  doses  have  been  administered,  as  by 
Mr.  Sweeting,  who  was  accustomed  to  prescribe  five  grain  doses  at  in- 
tervals of  three  or  four  hours,  and  who  gave,  in  a  case  of  excessive 
hemorrhage  from  the  uterus,  five  grains  every  hour  for  twelve  conse- 
cutive hours,  with  a  favorable  result;4  or  by  Dr.  Lane,  of  Dublin,  who 
administered  ten  grains  every  four  hours,  for  seven  days,  in  a  case  of 
menorrhagia.4  This  gentleman  gave  the  remedy  in  five  grain  doses, 
at  intervals  of  four  hours,  in  a  case  of  tubercular  haemoptysis  which 
no  other  remedy  would  control.  In  passive  bronchial  hemorrhage, 
according  to  Dr.  Stokes,  nothing  can  be  more  striking  than  its  power 
to  arrest  the  discharge.  Indeed,  as  compared  with  other  internal  styp- 
tics which  act  after  absorption  into  the  blood,  none  is  so  general  in  its 
application,  nor  so  certain  in  its  effects.  Others  have  more  power  in 
coagulating  effused  blood,  whether  upon  the  external  surface  of  the 
body,  or  upon  that  of  the  intestinal  mucous  membrane ;  but  the  ace- 
tate of  lead  alone  combines  the  qualities  which,  as  stated  in  the  pre- 
ceding paragraph,  tend  to  prevent  the  vessels  themselves  from  pour- 
ing out  their  contents. 

Owing  to  its  possession  of  these  peculiar  virtues,  acetate  of  lead  wras 
at  one  time  used  in  the  treatment  of  aneurism.  In  the  hands  of  Dupuy- 
tren,  who  employed  it  in  aneurism  of  the  great  vessels,  it  to  some 
extent  fulfilled  the  expectations  which  were  entertained  concerning  it. 
Several  cases  in  which  the  diagnostic  marks  of  aneurism  of  the  thoracic 
vessels  were  very  clear,  were  subjected  to  this  treatment.  It  had  the 
effect  of  calming  the  action  of  the  heart,  reducing  the  pulsations  and 
the  size  of  the  aneurismal  tumor,  and  diminishing  the  dyspnoea  and 
bronchial  secretion.6  Bertin  also  stated  that  he  employed  the  remedy 
with  some  success.7  Hope  said  that  his  experience  was  in  its  favor  ;8 
Walshe  explains  how,  in  sacculated  aneurism,  it  may,  like  other  as- 
tringents and  sedatives,  promote  coagulation  of  the  blood.9  But,  on 
the  other  hand,  Dr.  Bellingham  urges  that  "  the  administration  of 
acetate  of  lead  is  calculated  to  prove  rather  detrimental  than  other- 

»  Med.  Repository,  xi.  249.  2  Dis.  of  Females,  3d  ed.,  pp.  167,  339. 

3  Pract.  of  Med.,  2d  ed.,  p.  152. 

'  Am.  Jour,  of  the  Med.  Sci.,  Oct.  1841,  p.  465. 

5  Braithwaite's  Ret.,  Am.  ed.,  vi.  87. 

5  Archives  GCn.,  3eme  ser.,  v.  443.  '  Mai.  du  Coeur,  p.  153. 

8  Diseases  of  the  Heart,  Pennock's  ed.,  p.  446. 

9  Diseases  of  the  Chest,  2d  ed.,  p.  772. 
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wise;  and  as  aneurism. of  the  aorta  is  not  cured  by 'coagulation  in  the 
aneurismal  sac,'  its  administration  with  this  object,  even  if  it  had  the 
power  of  causing  coagulation,  is  absurd."1  The  sacculated  form  of 
aneurism,  we  do  not  hesitate  to  affirm,  is  cured,  and  can  only  be  cured, 
by  coagulation  of  the  blood  in  the  sac ;  and  in  so  far  as  acetate  of  lead 
and  other  sedatives  and  astringents  promote  this  operation,  they  con- 
tribute to  the  cure.  That  form,  on  the  other  hand,  which  consists  in 
a  more  or  less  symmetrical  and  local  distension  of  the  whole  artery, 
must  be  cured,  if  at  all,  according  to  a  different  mechanism,  and  one 
in  which  no  mere  astringent,  certainty,  can  exert  a  salutary  power. 
In  any  given  example  of  aneurism  of  the  great  vessels  of  the  trunk, 
it  is  perhaps  impossible  to  anticipate  the  effects  of  treatment,  since  the 
physical  conditions  vary  extremely  in  different  cases.  The  shape  of 
the  aneurismal  sac,  the  size  and  direction  of  its  communication  with 
the  artery,  the  state  of  its  walls,  and,  finally,  the  quality  of  the  blood 
in  reference  to  coagulation,  all  of  these  elements  may  modify  or  reverse 
the  normal  effects  of  a  given  mode  of  treatment. 

Acetate  of  lead  is  mentioned  by  several  writers  of  authority  among 
the  sedatives  which  may  be  employed  in  hypertrophy  of  the  heart. 
Brachet  has  reported  several  cases  in  which  he  found  reason  to  extol 
its  virtues  ;a  but,  as  in  every  instance,  it  was  associated  with  digitalis 
in  the  treatment,  the  share  which  the  former  medicine  had  in  alleviat- 
ing the  symptoms  can  hardly  be  appreciated.  Valentin,  also,  claims 
for  lead  the  power  of  curing  incipient  hypertrophy  of  the  heart ;  but 
he  adduces  no  clinical  facts  to  support  his  opinion.3  The  sedative  in- 
fluence of  lead  upon  the  heart  is  too  well  determined  by  the  concurrent 
testimony  of  competent  witnesses,  for  us  to  entertain  a  doubt  that  it 
may  palliate  the  violent  palpitations  which  sometimes  accompany  hy- 
pertrophy ;  but  it  may  well  be  doubted  whether  we  are  justified  in 
continuing  to  use  for  an  indefinite  period  a  medicine  which,  sooner  or 
later,  must  impair  the  health.  As  for  those  cases  in  which  it  has 
seemed  to  diminish  the  bulk,  as  well  as  the  excessive  action  of  the 
heart,  we  must  not  forget  that  the  latter  of  these  always  subsides  under 
the  influence  of  repose  alone,  and  that  the  former,  if  estimated  during 
violent  action,  appears  to  be  greater  than  when  the  congestion  of  the 
organ  has  been  reduced. 

Bowel  Affections. — In  this  country,  it  is  probable  that  acetate  of  le^ad 
is  used  more  than  anywhere  else  in  the  treatment  of  sporadic  dysentery, 
for  the  remedy  here  first  became  popularized  among  practitioners  of 
medicine.  It  was  not,  however,  at  the  time  of  its  introduction,  a  new 
remedy  for  the  disease.  Ettmuller  placed  sugar  of  lead  above  all 
other  remedies  in  the  treatment  of  dysentery,  and  also,  in  the  last 
century,  Moseley  described  the  singular  efficacy  of  glysters  containing 
acetate  of  lead,  in  removing  inveterate  and  harassing  tenesmus  suc- 
ceeding long  continued  dysenteries  and  diarrhoeas,  where  bloody 
mucus,  or  sometimes  blood,  and  sometimes  purulent  matter,  is  per- 
petually voided,  with  intolerable  soreness  about  the  anus.4     In  1807, 

1  Diseases  of  the  Heart,  p.  619. 

2  Bull,  de  l'Acad.  de  Mel.,  xx.  1204. 

1  Brit,  and  For.  Med.-Ckir.  Rev.,  Jan.  1862,  p.  235.     4  On  Tropical  Diseases,  p.  404. 


II.]  PLUMBUM.  189 

Hegewisch  said  that  in  chronic  bowel  complaints  no  other  remedy  was 
comparable  to  lead.1  Before  1820,  Dr.  Robert  Jackson  used  a  solution 
of  this  salt  as  a  local  application  to  the  excoriated  anus,  and  prescribed 
it  internally  in  an  acute  form  of  the  disease  which  he  denominates 
"  erysipelatous,"  and  says  of  the  remedy :  "  It  is  not  dangerous ;  on  the 
contrary,  it  is  of  great  benefit."  He  also  gave  it  internally  in  chronic 
dysentery.2  In  1822,  Dr.  Harlan,  of  Philadelphia,  published  seven 
cases  of  acute  dysentery  out  of  many  which  he  had  treated  with  acetate 
of  lead  and  opium.  In  the  majority  of  instances,  he  found  it  to  check 
the  bloody  stools,  to  allay  intestinal  irritation,  and  to  relieve  in  a  very 
prompt  manner  tormina  and  tenesmus.3  In  1826,  Dr.  T.  D.  Mitchell, 
also  of  Philadelphia,  furnished  an  equally  favorable  account  of  its  use 
in  dysentery,  hemorrhage  from  the  bowels,. and  cholera  infantum.4  In 
1825,  Dr.  Burke,  of  Dublin,  treated  upwards  of  two  hundred  and.fifty 
cases  of  dysentery  with  this  medicine.  He  thus  describes  the  condition 
in  which  it  appeared  to  be  most  useful :  "  When  the  patient  is  low 
and  weak,  either  from  the  continuance  of  the  disease,  or  from  previous 
bad  diet ;  when  the  abdominal  pain  is  not  constant,  nor  much  increased 
on  pressure ;  when  there  is  little  or  no  fever ;  and  when  the  tenesmus 
and  exhausting  flow  of  blood  from  the  intestines  form  the  principal 
subject  of  complaint — in  these  cases  I  know  not  any  other  medicine 
of  equal  value."1  Much  more  recently,  in  1851,  Dr.  Batchelder,  of 
New  York,  stated  that,  although  he  had  a  very  large  experience  of 
the  use  of  this  medicine  in  dysentery,  he  in  no  case  had  known  any 
ill  consequences  to  follow  its  use.6  It  may  be  added  that  in  dysentery 
of  children  acetate  of  lead  is  recommended  by  Drs.  Condi e  and  J.  F.« 
Meigs,  and  in  chronic  diarrhoea  by  Dr.  West  and  Dr.  Willshire,  of 
London. 

These  citations,  especially  that  from  Dr.  Burke,  show  the  value  of 
the  remedy,  and  the  conditions  of  its  safe  and  useful  application  to 
dysenteric  affections.  As  a  specific,  it  cannot  be  recommended ;  but 
in  sporadic  cases  of  dysentery,  when  the  bowels  have  been  cleansed  of 
fecal  accumulations  by  means  of  calomel,  followed  by  saline  cathar- 
tics, or  by  the  latter  alone,  the  utility  of  the  medicine  is,  we  think, 
incontestable.  It  should  be  given  in  closes  of  one  or  two  grains,  every 
three  or  four  hours,  combined  with  a  quarter  of  a  grain  of  opium,  and 
its  action  sustained  by  enemata  of  at  least  half  a  pint  of  an  astringent 
vegetable  infusion  or  decoction,  or  of  a  solution  of  subacetate  of  lead, 
in  the  manner  presently  to  be  described. 

In  tropical  dysentery,  it  is  probable  that  this  agent  is  of  inferior 
value,  on  account  probably  of  the  hepatic  complications  which  are  so 
frequently  observed  in  that  form  of  the  disease.  Recent  writers  who 
have  had  sufficient  experience  of  this  affection  in  British  India,  do  not 
esteem  very  highly  its  treatment  by  acetate  of  lead,  except  in  the 
hemorrhagic  form,  where  its  great  value  is  fully  admitted.7 

i  Richter,  op.  cit.,  iv.  638.  2  On  Febrile  Diseases,  &c,  2d  ed.,  ii.  46,  50,  61. 

3  Amer.  Med.  Recorder,  v.  655.  J  N.  Ainer.  Med.  and  Surg.  Journ.,  i.  70. 

5  Edinb.  Med.  and  Surg.  Journ.,  xxvi.  56. 

e  N.  York  Journ.  of  Med.,  July,  1851,  p.  39. 

7  Mokeuead,  disease  in  India,  i.  573.    Maktis,  influence  of  Tropical  Climates,  p.  239. 
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The  subacetate  of  lead  has  also  been  used  with  marked  success  in 
acute  and  chronic  diarrhoea  and  dysentery,  by  many  physicians,  as  one 
element  of  the  treatment,  and  by  some  as  the  only  medicine.  In 
1850,  M.  F.  Barthez  reported  a  number  of  cases  in  which  enemata  of 
a  pint  of  tepid  water,  containing  from  one  to  two  drachms  of  the  so- 
lution of  subacetate  of  lead,  and  repeated  three  or  four  times  a  day,  or 
oftener,  if  the  number  of  stools  rendered  it  necessary,  arrested  and 
cured  the  disease.  In  some  cases,  as  much  as  an  ounce  of  the  satur- 
nine solution  was  administered  in  the  course  of  twenty-four  hours.  In 
no  instance  did  the  patients  experience  any  effects  due  to  the  absorp- 
tion of  lead.1  The  same  plan  of  treatment  has  also  been  followed  by 
M.  Boudin,  in  between  five  and  six  hundred  cases  of  diarrhoea,  dysen- 
tery, or  epidemic  cholera,  with  the  most  satisfactory  results.2 

Dr.  Archer,  of  Maryland,  was  probably  one  of  the  first  who  used 
acetate  of  lead  in  the  treatment  of  chronic  diarrhoea,  although  the 
astringent  properties  of  the  medicine  are  so  evident,  that  one  cannot 
but  feel  surprised  at  its  not  having  sooner  come  into  general  use.3  Dr. 
Bardsley  used  it  to  control  the  diarrhoea  of  typhoid  fever,  Dr.  Graves, 
in  cases  apparently  of  the  same  description,  and  Dr.  Oke,  of  South- 
ampton, in  exhausting  diarrhoea  following  parturition,  and  in  chronic 
mucous  discharges  from  the  bowels.4  In  France,  M.  Tostain  has  pub- 
lished many  cases  of  intestinal  flux  in  which  a  solution  of  acetate  of 
lead,  without  opium,  was  given  with  marked  success.5  Dupuytren 
used  this  preparation  in  epidemic  cholera,  but  it  was  Dr.  Graves,  of 
Dublin,  by  whom  it  was  first  more  generally  made  known  (in  1832) 
as  an  efficient  means  of  checking  the  premonitory  diarrhoea  of  cholera, 
and  the  alvine  discharges  in  the  fully  formed  disease.  He  prescribed 
about  two  grains  of  acetate  of  lead  and  one-twelfth  of  a  grain  of 
opium  every  half  hour,  until  the  rice  water  discharges  from  the  sto- 
mach and  bowels  began  to  diminish.6  The  same  treatment  has  been 
employed  by  Dr.  Parkes  and  other  physicians,  but  while  it  appears  to 
stay  in  some  measure  the  evacuations,  it  exerts  but  little  influence  on 
the  final  result  of  the  disease.  In  the  Medical  Eeport  to  the  London 
Board  of  Health,  in  1855,  which  contains  the  statistical  results  of 
about  3,000  cases  of  cholera  treated  by  various  methods,  acetate  of 
lead  seems  to  have  been  used  in  an  extremely  small  proportion  of  the 
cases,  and  even  then  combined  with  opium.  It  appears,  therefore,  not 
to  have  retained  any  large  degree  of  the  confidence  that  it  once  en- 
joyed. 

Acetate  of  lead,  according  to  Moultrie,  was  used  in  the  last  century 
to  moderate  diarrhoea  in  certain  cases  of  yellow  fever ;  and  Dr.  Irvine, 
of  Charleston,  thought  it  applicable  in  all  stages  of  the  disease,  in  the 
first,  as  a  sedative,  in  the  second  as  an  astringent  to  restrain  hemor- 
rhage, and  in  the  decline  as  a  tonic.  But  the  general  sentiment  of 
those  who  have  used  the  medicine  in  this  affection  is  unfavorable  to 
its  usefulness,  except  in  some  cases  marked  by  a  hemorrhagic  dispo- 

1  Actes  de  la  Soc.  Med.  des  Hopitaux  de  Paris,  2eme  fasc,  p.  59. 

e  Trousseau  and  Pidoux,  Therapeutique,  4eme  ed.,  i.  148. 

3  Med.  Repository,  iii.  237.  *  Braithwaite's  Retros.  (Am.   ed.),  viii.  167. 

5  Abeille  Med.,  xi.  281,  290,332.  6  Clinical  Med.,  p.  697. 
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sition,  in  which  it  appeared  to  be  beneficial.1  Evidently,  in  yellow 
fever,  and  also  in  cholera,  the  chief  influence  of  lead  must  be  limited 
to  the  alimentary  canal.  The  astringency  of  the  medicine  may  to 
some  extent  prevent  the  exudation  of  blood  in  the  one  case,  and  of 
serum  in  the  other,  but  in  neither  can  it  probably  influence  the  state 
of  the  blood  upon  which  these  effusions  depend. 

The  astringency  of  this  salt  has  been  found  useful  in  some  cases  of 
tympanitis,  depending  probably  upon  atony  of  the  muscular  coat  of 
the  intestine.  It  has  been  highly  recommended  by  Dr.  Bardsley  and 
Dr.  Graves  in  the  flatulent  distension  of  the  bowels  occurring  in 
typhoid  fever;  and  Mr.  Baddeley,  in  a  case  of  obstinate  tympany  con- 
sequent upon  over-active  purgation  employed  for  the  relief  of  colic.2 

At  one  time  acetate  of  lead  was  held  to  be  a  valuable  remedy  in 
pulmonary  consumption.  Richter  says  that  it  had  long  ago  been  used 
in  this  affection,  by  Seerup  in  1700,  Hundertmark  in  1741,  and  even 
in  the  seventeenth  century  by  M.  Ettmiiller,  while  in  the  present  cen- 
tury it  was  recommended  by  Hildenbrand,  Horn,  Amelung,  and  Kopp, 
who  gave  it  the  title  of  solamen  phthisicorum.  According  to  the  last- 
named  writer,  its  effects  are  these :  it  diminishes  the  sputa  and  per- 
spiration, and  the  frequency  of  the  pulse  often  as  much  as  ten  beats  in 
a  minute.  In  "  mucous  and  purulent  consumption  of  the  lungs"  it 
often  produces  wonderful  effects,  but  in  ulceration  of  these  organs  it 
is  of  no  use,  and  often,  indeed,  is  mischievous.3  Even  Lewis,  while 
speaking  timidly  of  the  medicine  as  a  dangerous  one,  admits  that  it 
has  the  power  of  "  restraining  the  colliquative  sweats  attending  phthi- 
sis and  hectic  fevers."4  Still  later  we  find  Dr.  John  Latham  saying, 
"  Not  only  in  hemorrhages,  but  in  colliquative  diarrhoeas  and  hectic 
perspirations,  and  more  especially  in  that  semi-purulent  expectoration 
which  too  often  terminates  in  pulmonary  ulceration  and  consumption, 
have  I  given  the  super-acetate  of  lead  in  very  large  quantities,  with 
very  considerable  advantage."1  Several  years  later  Fouquier,  referring 
to  this  subject,  said,  "  In  attempting  to  cure  pulmonary  consumption 
with  acetate  of  lead,  we  have  found  in  this  salt  a  precious  remedy  for 
colliquative  sweats."8  Thus,  gradually,  as  pathological  anatomy  and 
physical  diagnosis  rendered  the  differences  apparent  between  tubercu- 
lar phthisis  and  chronic  bronchitis,  the  true  value  of  the  medicine  became 
established,  and  showed  that  its  power  of  diminishing  secretion,  which 
could  only  be  palliative  in  the  former,  is  really  curative  in  the  latter 
affection.  Dr.  Stokes  saw  abundant  evidence  of  its  astringent  action 
on  the  capillaries  of  the  lungs,7  and  Dr.  Henderson,  "  that  it  is  a  remedy 
by  far  the  most  worthy  of  reliance  in  bronchitis  attended  with  profuse 
secretion."8  Indeed  the  chief  morbid  element,  after  increased  frequency 
of  the  arterial  pulse,  which  acetate  of  lead  controls,  is  secretion,  and 
this  it  does  almost  as  effectually  in  diseases  which  present  in  a  certain 
degree  the  inflammatory  element,  as  in  those  bronchial  fluxes  which 
involve  no  degree  of  inflammation.     In  whooping-cough,  attended 

«  La  Roche,  on  Yellow  Fever,  ii.  675.  2  Lancet,  Jan.  1848,  p.  44. 

s  Richter,  op.  cit.,  iv.  632.  4  Mat.  Med.,  ii.  236. 

6  Trans.  Loud.  Coll.  lhys.  (1815),  v.  341.  6  Bulletins  de  la  Faculte  (1819),  ix.  441. 

7  Dig.  of  the  Chest,  p.  120.  8  Loud.  Med.  Gas.,  May,  1840,  p.  2u3. 
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with  excessive  secretion  into  the  bronchia,  and  still  more  in  the  chronic 
forms  of  bronchial  catarrh  to  which  old  persons  are  subject,  and  those 
affected  with  emphysema  and  valvular  disease  of  the  heart,  this  medi- 
cine is  often  in  the  highest  degree  salutary.  The  exploded  claims  of 
acetate  of  lead  to  cure  tuberculous  phthisis  have  been  revived  in 
favor  of  the  carbonate  by  M.  Beau.1  He  conceives  that  there  is  an 
antagonism  between  lead  poisoning  and  tuberculosis,  and  hence  that 
the  latter  may  be  cured  by  a  mild  degree  of  the  former.  In  favor  of 
this  view  he  cites  clinical  facts  which  it  may  be  presumed  prudent 
physicians  will  be  slow  to  emulate.  The  treatment  of  pneumonia  by 
acetate  of  lead,  although  employed  by  Burkhardt,  Strohl,  and  Leudet, 
has  nothing  to  recommend  it. 

Acetate  of  lead  has  been  used  in  the  treatment  of  various  nervous 
diseases.  Dr.  Rush  states  that  by  its  means  he  cured  several  epileptic 
patients  under  the  age  of  puberty,  but  that  it  was  unsuccessful  in 
adults.2  Dr.  Spence  relates  the  cure  of  the  disease  in  his  own  person 
by  taking  the  medicine  in  small  and  repeated  doses  until  its  toxical 
effects  were  produced.3  Dr.  Agnew,  of  Gettysburg,  cured  a  boy  seven 
years  old  of  the  disease/  and  Dr.  Eberle  one  in  which  the  disease  was 
of  eight  years'  standing.5  Dr.  Gardiner  found  it  a  safe  and  efficient 
remedy  in  many  cases  of  neuralgia  of  the  superficial  nerves  of  the  face, 
head,  and  trunk,  and  even  of  the  abdominal  viscera.6  Mr.  Willey 
used  it  with  success  in  some  cases  of  hysteria  and  chorea.1  It  is  so 
well  known  that  nervous  affections  frequently  get  well  under  the  most 
opposite  methods  of  treatment,  under  any  cause,  in  fact,  which  disturbs 
the  existing  condition  of  the  system,  that  cures  of  them  must  some- 
times have  followed  the  administration  of  the  acetate  of  lead ;  but  on 
examining  the  sum  of  experience  of  this  sort  possessed  by  the  medical 
world  it  will  be  found  to  be  trivial  indeed.  Certainly,  there  are  no 
indications  by  which  the  probability  of  their  cure  by  this  substance 
can  be  estimated,  and  it  is,  therefore,  one  of  the  very  last  which  should 
be  chosen  in  the  list  of  remedies  for  nervous  disorders. 

External  Use. — The  subacetate  of  lead  was  first  introduced  into 
medical  practice  by  Goulard,  a  surgeon  of  Montpellier,  in  1746,  as  a 
secret  remedy  for  the  cure  of  all  sorts  of  exuberant  granulations,  indu- 
rations, and  other  effects  of  inflammation,  and  it  was  not  until  five 
years  later  that  he  published  the  method  of  preparing  it.  In  his 
treatise3  he  shows  that  the  external  use  of  lead  was  anciently  common 
in  various  diseases,  and  that  even  within  two  centuries  it  had  been 
used  by  the  most  eminent  surgeons.  He  then  sets  forth  the  utility  of 
lotions,  ointments,  and  plasters,  made  with  it,  in  contusions,  burns, 
wounds,  abscesses,  ulcers,  cancers,  sprains,  gout  and  rheumatism, 
various  cutaneous  affections,  ruptures,  piles,  &c.  From  the  time  of 
Goulard  to  the  present,  these  preparations  have  continued  to  be  used 
wherever  an  astringent  and  sedative  action  is  required,  to  allay  pain 

»  N.  Am.  Med.-Chir.  Rev.,  iii.  897.  2  Coxe's  Med.  Museum,  i.  60. 

3  Ibid.,  ii.  150.  «  Med.  Repos.,  ix.  34. 

5  Therapeutics,  p.  280.  6  Lond.  Med.  aud  Phvs.  Journ.,lxv.  32. 

'  Med.  Repos.,  ix.  266. 

8  A  Treatise  on  the  Effects  and  Various  Preparations  of  Lead,  &c.     London,  1784, 
With  the  epigraph  Redeunt  Saturnla  Regna. — Vibg. 
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and  inflammation,  to  lessen  discharges,  to  constringe  flaccid  tissues, 
and  promote  the  absorption  of  morbid  products.  Whenever  they  are 
applied  to  the  denuded  cutis,  or  to  a  mucous  membrane,  their  use 
should  not  be  too  long  continued,  lest  the  symptoms  of  lead  poisoning 
be  developed. 

Sheet  lead  has  sometimes  been  employed  as  a  dressing  for  ulcers, 
and  leaden  wire  as  a  ligature  for  arteries ;  but  these  uses  of  the  metal 
are  now  almost  obsolete. 

An  ointment  made  with  carbonate  of  lead  is  occasionally  used  as  an 
application  to  burns,  scalds,  excoriations,  cutaneous  eruptions,  and 
superficial  ulcers,  but  the  dangers  of  its  absorption  are  thought  to  be 
greater  than  in  the  case  of  other  saturnine  compounds.  These,  and 
especially  the  acetate  and  the  subacetate,  in  solution,  are  applied  to  a 
great  variety  of  useful  purposes,  some  of  which,  as  examples  of  the 
rest,  may  here  be  cited.  It  should  be  borne  in  mind  that  the  last 
named  preparation  is  the  more  powerful  of  the  two,  and  that  it  is  com- 
monly used  in  the  form  of  diluted  solution  of  subacetate  of  lead.  A 
solution  of  60  grains  of  the  acetate  to  eight  ounces  of  distilled  or 
soft  water,  is  of  the  strength  ordinarily  required. 

These  solutions,  applied  on  lint,  soft  cloths,  or  with  bread  crumbs, 
are  used  to  allay  inflammatory  action  after  bruises,  excoriations, 
sprains,  or  fractures ;  to  prevent  or  moderate  the  tendency  to  suppura- 
tion in  phlegmonous  inflammations  and  enlarged  lymphatic  glands ; 
and  to  subdue  cutaneous  eruptions,  such  as  erysipelas,  erythema, 
herpes,  eczema,  &c.  Bretonneau  recommended  a  saturated  solution  of 
acetate  of  lead  in  wine  vinegar  to  be  applied  to  the  inflamed  parts  in 
acne  rosacea,  by  means  of  a  camel's-hair  pencil,  and  repeated  night  and 
morning  at  first,  but  afterwards  at  longer  intervals.1  Irritable  ulcers 
and  excoriated  surfaces  are  frequently  dressed  with  a  solution  of  the 
acetate  or  with  the  cerate  of  subacetate  of  lead.  The  efficacy  of 
both  preparations  is  increased  by  the  addition  of  acetate  of  morphia, 
in  the  proportion  of  about  one  grain  to  the  ounce.  When,  as  is  some- 
times the  case,  a  mucilaginous  solution  of  either  acetate  of  lead  is 
required,  flaxseed  or  the  pith  of  sassafras  should  be  chosen  to  prepare 
it,  for  the  mucilages  of  slippery  elm  and  of  quince  seeds  cause  a  pre- 
cipitation of  the  lead. 

In  inflammation  of  the  eye,  with  ulceration  of  the  cornea,  saturnine 
solutions  should  be  avoided,  as  the  particles  of  the  salt  employed  may 
become  permanently  impacted  in  the  ulcer  and  produce  incurable  opa- 
city of  the  cornea.  In  acute  catarrhal  conjunctivitis,  a  solution  of  one 
or  two  grains  of  acetate  of  lead  in  an  ounce  of  rose-water,  or  of  sassa- 
fras mucilage  made  with  rose-water,  is  and  excellent,  and  often  a 'suffi- 
cient remedy.  The  more  chronic  forms  of  ophthalmia,  particularly 
that  attended  with  a  granular  state  of  the  conjunctiva,  in  persons  of  a 
strumous  habit,  are  said  to  have  been  successfully  treated  by  the 
application  of  very  finely-powdered  acetate  of  lead  to  the  everted  lids 
by  means  of  a  moistened  camel's-hair  pencil.  M.  Buys,  with  whom 
this  practice  originated,  directs  that  all  of  the  undissolved  salt  should 

1  Bull,  de  Th6rap.,  xxxi.  285. 
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be  removed  before  returning  the  lid  to  its  place.  Lie  represents  the 
operation  to  be  less  painful  and  much  more  permanent  in  its  effects 
than  that  with  the  nitrate  of  silver.1  Dr.  Yetch,  of  London,  repre- 
sented the  undiluted  solution  of  the  subacetate  as  very  efficacious  in 
purulent  ophthalmia. 

A  gargle,  composed  of  eight  or  ten  grains  of  acetate  of  lead  dissolved 
in  six  ounces  of  water  or  mucilage,  has  been  recommended  as  a  means 
of  preventing  the  development  of  inflammation  of  the  tonsils ;  also 
in  pseudo-membranous  and  aphthous  conditions  of  the  mouth  and 
fauces,  and  in  mercurial  salivation.  Dr.  Ewell,  of  "Washington,  origi- 
nally employed  this  solution  for  the  last-named  purpose.2  It  has  also 
been  proposed  and  employed  to  remedy  this  troublesome  accident  by 
M.  Bonnardiere  and  M.  Somme,  though  Cullerier  speaks  of  it  as  having 
been  unsuccessful  in  his  hands.3  When  used  as  a  mouth  wash,  it 
gradually  renders  the  teeth  slate-colored,  or  entirely  black,  owing  to 
the  formation  of  a  sulphuret  of  lead.  The  stain  may  be  removed  by 
a  solution  or  dentifrice,  containing  tannin,  applied  with  a  firm  brush. 

A  very  common  use  of  these  salts  is  in  astringent  injections,  for 
vaginal  leucorrhoza,  and  they  are  often  very  efficient  in  curing  this 
affection.  Yet  they  are  less  frequently  successful  than  alum.  In 
gonorrhoea,  or  rather  in  gleet,  they  are  of  less  value  than  the  salts  of 
zinc. 

A  solution  of  the  nitrate  of  lead  (gr.  x  to  Sj)  has  sometimes  been 
used  as  a  discutient  in  the  same  manner  as  the  acetates,  but  it  is 
more  useful  as  a  deodorizing  agent,  to  correct  the  fetor  arising  from 
gangrenous  sores  and  offensive  discharges  from  the  nostrils,  ears, 
vagina,  &o. 

The  solution  of  nitrate  of  lead  is  an  efficient  remedy  for  non- consti- 
tutional ozsena.  The  nostril  is  to  be  washed  thoroughly  with  warm 
water  by  means  of  a  syringe  holding  at  least  two  fluidounces  ;  after 
which,  another  syringeful  of  water,  containing  five  or  six  drops  of  the 
solution,  should  be  injected.  This  operation  ought  at  the  first  to  be 
repeated  daily  or  every  other  day.  In  a  case  which  had  resisted 
every  known  treatment  employed  by  us  during  two  years,  this  method 
effected  a  cure  in  the  course  of  a  month. 

Iodide  of  lead  is  thought  to  possess  discutient  powers  in  a  higher 
degree  than  the  other  preparations  of  this  metal.  An  ointment,  made 
by  rubbing  together  one  part  of  iodide  of  lead  and  seven  of  lard, 
appears  in  many  cases  to  exert  discutient  powers.  In  two  instances 
of  hard  and  painful  tumor  of  the  mamma,  with  retraction  of  the 
nipple,  the  enlargement  and  pain  subsided  under  the  influence  of  this 
application.  In  cases  of  enlarged  cervical  glands,  we  have  seen  it 
cause  a  great  diminution  of  the  swelling.  As  an  application  in  the 
advanced  stages  of  tinea  capitis,  it  has  been  recommended  by  Dr.  Neli- 
gan.  O'Shaughnessy,  Yelpeau,  and  Martin,  have  given  it  internally, 
and  the  last  named  gentleman  states  that  he  cured  two  cases  of 
enlarged  spleen,  one  of  them  presenting  the  largest  spleen  he  ever  saw, 
by  this  method  of  employing  the  remedy.4 

1  Anrtuaire  de  Therap.,  1850,  p.  232.        2  Med.  Repos.,  xi.  252. 

s  Arch.  Gen.  (1823),  i.  483.  *  Influence  of  Tropical  Climates,  p.  289. 
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The  cerate  of  the  subacetate  of  lead  is  used  in  the  same  cases  to 
which  the  solution  is  applicable,  but  is  most  generally  confined  to 
those  in  which  it  is  desirable  to  protect  an  irritated  part  against  ex- 
ternal impressions,  and  at  the  same  time  to  promote  its  healing.  It  is 
an  excellent  dressing  for  blistered  surfaces  that  are  indisposed  to  heal. 

Diachylon,  or  lead  plaster,  when  spread  upon  cloth,  is  employed  for 
the  purpose  of  protecting  inflamed  parts  from  pressure  and  from  the 
air,  promoting  the  absorption  of  effusions  into  the  joints,  and  also  by 
surgeons  for  drawing  together  the  edges  of  wounds,  ulcers,  &c,  and 
giving  support  to  parts.  For  surgical  purposes,  it  is  rendered  more 
efficient  by  the  addition  of  resin,  and  then  constitutes  adhesive  plaster : 
An  ingenious  application  of  the  latter  was  first  made  by  Dr.  David 
Gilbert,  who  used  it  as  a  means  of  making  extension  and  counter- 
extension  in  fractures  of  the  thigh.1  The  same  method  has  been  suc- 
cessfully employed  for  this  fracture,  and  also  for  that  of  the  patella, 
by  Dr.  Gaston,  of  Columbia,  S.  C.,2  and  by  other  surgeons. 

Soap  plaster  and  soap  cerate  are  used,  like  lead  plaster,  to  make  a 
mild  dressing  and  support  for  inflamed  parts,  to  discuss  the  swelling 
of  strumous  glands,  of  chronic  inflammation  of  the  joints,  &c.  &c. 

ZINCI   ACETAS.  — Acetate  of  Zinc. 

Description. — Acetate  of  zinc  is  obtained  by  decomposing  acetate 
of  lead  in  solution  by  means  of  granulated  zinc.  It  is  a  crystalline 
salt,  usually  occurring  in  white,  transparent,  rhomboidal  plates,  which 
effloresce  in  a  dry  air.  It  has  no  odor,  but  an  astringent,  metallic 
taste.     It  is  readily  soluble  in  water. 

Action  and  Uses. — The  local  action  of  acetate  of  zinc  is  that  of 
an  astringent  and  irritant.  When  taken  internally  in  large  doses,  it 
occasions  vomiting,  and  might  probably  be  used  in  the  same  cases  to 
which  sulphate  of  zinc  is  applicable. 

Acetate  of  zinc  is  seldom  or  never  used  as  an  internal  medicine. 
Topically  it  is  applied  in  all  cases  of  excessive  or  altered  secretion  of 
mucous  membranes  requiring  the  use  of  an  astringent;  in  ophthalmia 
and  gonorrhoea,  however,  more  than  in  all  other  analogous  complaints. 
In  the  former  of  these  affections  a  solution  of  one  or  two  grains  of  the 
salt  in  an  ounce  of  mucilage  of  sassafras  made  with  rose-water,  or  in 
the  latter  solvent  only,  forms  an  excellent  collyrium.  In  gonorrhoea, 
after  the  acute  stage,  injections  of  a  solution  of  acetate  of  zinc,  of  the 
strength  just  indicated,  is  one  of  the  best  that  can  be  used. 

ZINCI  CARBONAS  PR.ECIPITATUS.— -Precipitated 

Carbonate  of  Zinc. 

Description. — This  is  an  artificial  preparation  intended  as  a  sub- 
stitute for  the  native  carbonate,  or  calamine.    It  is  prepared  by  mixing 

1  Am.  Jonrn.  of  Med.  Sci.,  Jan.  1851,  and  Jan.  1858,  p.  105. 

2  Charleston  Med.  Journ.,  xiv.  610. 
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together  hot  solutions  of  sulphate  of  zinc  and  carbonate  of  soda,  by 
the  mutual  decomposition  of  which  the  officinal  carbonate  of  zinc,  in 
reality  a  subcarbonate,  is  obtained.  It  is  a  fine,  white,  loose  powder, 
feeling  soft  when  rubbed  between  the  fingers,  and  without  smell  or 
taste.     It  is  readily  soluble  in  acids. 

Action  and  Uses. — Carbonate  of  zinc  is  not  given  internally,  and 
its  topical  application  is  confined  to  those  excoriated  or  inflamed  sur- 
faces which  it  is  desirable  to  protect  from  the  contact  of  the  air,  and 
moderately  to  constringe.  Hence,  in  powder,  it  is  very  useful  in  heal- 
ing blisters  which  resist  milder  applications,  to  prevent  the  friction  of 
parts  which  occasions  intertrigo,  and  to  cure  this  abrasion  when  it  is 
produced.  In  the  form  of  a  cerate  (Ceratum  Zinci  Carbonatis) 
it  may  be  used  for  the  same  purposes,  and  applied  to  the  inflamed 
edges  of  the  eyelids  in  psorophthalmia,  to  cure  or  prevent  the  excori- 
ation of  the  upper  lip  "by  acrid  mucus  from  the  nostrils,  to  heal  chaps 
of  these  parts  and  of  the  hands,  and  slight  local  irritations  about  the 
nipples,  the  anus,  or  the  genital  organs. 

Zinci  Sulphas,  vid.  Emetics. 
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ACIDUM   TANNICUM.  —  Tannic  Acid. 

Description. — The  name  of  tannin,  or  tannic  acid,  is  applied  to 
vegetable  products  which  differ  among  themselves  in  many  respects, 
but  agree  in  producing  a  green  or  blue-back  precipitate  with  the  per- 
salts  of  iron,  and  in  forming  an  insoluble  precipitate  with  gelatinous 
solutions.  Tannin  is  a  constituent  of  many  perennial  plants,  and  is 
found  principally,  but  not  exclusively,  in  their  bark  and  roots,  and 
usually  in  intimate  combination  with  coloring  matter.  As  already 
stated,  it  differs  in  some  secondary  qualities,  according  to  the  source 
from  which  it  is  obtained ;  thus,  the  tannin  of  galls  is  not  identical 
with  that  of  catechu,  kino,  or  cinchona,  the  first  differing  from  all  the 
rest  in  being  convertible  into  gallic  acid  on  the  exposure  of  its  watery 
solution  to  the  air.  The  proportion,  also,  of  tannic  acid  contained  in 
different  astringent  vegetables  is  different.  The  following  is  a  list  of 
the  principal  medicinal  substances  of  this  class,  and  the  proportion  of 
tannin  in  each  : — 


Kino      . 

.     70  per  cent. 

Uvse  ursi 

.     36  per  cent, 

Oak  galls  (Guibourt) 

.     65    "      " 

Pomegranate  bark 

.     19    "      " 

Catechu  (Davy)     . 

.     51    "      " 

Tormentil     . 

.     1-    "      " 

Krameria 

.     43    "      " 

Oak  bark 

.     16    "      " 

Officinal  tannic  acid  is  prepared  by  acting  with  ether  upon  pow- 
dered galls,  and  evaporating  the  product.  It  is  a  whitish  or  yel- 
lowish-white substance,  without  smell  or  bitterness,  but  of  an  intensely 
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styptic  taste.  It  is  soluble  in  water,  diluted  alcohol,  and  ether ;  its 
solution  reddens  litmus  paper,  and  it  combines  with  alkalies  to  form 
salts.  It  precipitates  starch,  albumen,  and  gelatin,  the  soluble  salts  of 
iron,  lead,  and  copper,  nitrate  of  silver,  the  vegetable  alkalies,  tartar 
emetic,  carbonate  of  ammonia,  &c.  Gallo-tannic  acid  gives  a  bluish- 
black  precipitate  with  the  sesquisalts  of  iron,  but  the  tannic  acid  of 
kino,  catechu,  rhatany,  and  some  other  astringents,  furnishes  a  green- 
ish-black or  grayish-black  color  with  the  same  salts. 

Action.  On  Animals.— Mitscherlich  introduced  half  an  ounce  of 
tannic  acid,  dissolved  in  an  ounce  and  a  half  of  water,  into  the  stomach 
of  a  rabbit  of  medium  size.  The  animal  displayed  signs  of  great  ex- 
haustion, breathed  laboriously  and  hurriedly,  the  heart's  pulsations 
were  very  freeble,  and  the  extremities  were  paralyzed.  Death  took 
place  in  twenty  hours.  On  dissection,  the  gastric  mucous  membrane 
was  gray  and  lustreless,  and  in  some  places  softened  ;  the  urine  gave 
a  greenish-blue  precipitate  with  the  chloride  of  iron,  proving  the  pre- 
sence in  it  of  tannic  acid.  From  this  and  other  experiments  Mitscher- 
lich concluded  that  tannic  acid  enters  into  chemical  combination  with 
the  epithelium  and  vascular  layer  of  the  gastric  mucous  membrane, 
or  rather  with  the  albumen  and  gelatin  which  they  contain;  for  if  the 
acid  be  added  to  either  of  these  substances,  or  to  milk,  it  coagulates 
them,  and,  as  regards  the  former,  if  the  union  is  complete,  they  are  no 
longer  competent  to  play  any  part  in  the  living  organism.  But  this 
effect  only  arises  when  a  great  excess  of  the  acid  is  present.1  It  may 
be  stated  that  no  such  lesions  have  been  found  after  death  in  the 
bodies  of  patients  who  had  taken  large  quantities  of  the  medicine  for 
the  cure  of  disease. 

On  Man. — The  astringent  action  of  tannic  acid  upon  the  mouth  and 
fauces  has  already  been  referred  to.  The  rapidity  of  this  action  ap- 
pears to  be  greater  than  can  be  explained  by  supposing  it  to  be  che- 
mico-mechanical  merely,  as  Cavarra  would  have  it.2  But,  however 
produced,  it  is  remarkably  persistent,  and  is  due  in  part,  at  least,  to 
the  coagulation  of  the  mucus  already  secreted,  and  to  the  constriction 
of  the  orifices  of  the  follicles  which  naturally  preserve  the  moisture  of 
the  buccal  mucous  membrane. 

When  taken  internally,  in  doses  of  one,  two  or  more  grains  daily,  it 
appears  to  increase  the  appetite  and  produce  constipation.  Mitscher- 
lich states  that  this  condition  is  not  usually  persistent,  for  he  has  fre- 
quently administered  from  ten  to  twenty  grains  three  times  a  day,  and 
that  the  constipation  produced  by  it  has  usually  ceased  spontaneously 
in  the  course  of  two  or  three  days.  The  late  Dr.  Tully3  arrived  at 
similar  conclusions.  "I  commenced,"  he  informs  us,  "taking  ten  grains 
of  the  pure  article,  repeating  them  four  times  in  the  twenty-four  hours, 
and  continuing  about  a  week,  with  no  more  constipating  effect  than  if 
I  had  taken  so  much  maize  meal.  Subsequently  a  similar  trial  of  this 
agent  was  made  by  several  of  my  professional  pupils,  and  with  no 
more  effect  as  respects  the  intestinal  discharges,  than  upon  myself. 

1  Lebrbuch,  i.  241.  2  Bull,  de  l'Acad.,  i.  285. 

»  Mat.  Med.  &c,  p.  1112. 
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This  article  nauseated  a  little,  however,  and  impaired  the  appetite  con- 
siderably. ...  I  have  often  administered  tannic  acid  in  doses  of  a 
heaped  teaspoonful,  at  short  intervals,  till  it  began  to  disturb  the  stomach, 
in  cases  of  hemorrhage  from  the  lungs,  for  example,  and  without  any 
sequelar  constipation."  No  special  derangement  of  the  human  stomach 
appears  to  be  caused  by  it  in  any  dose,  when  proper  precautions 
are  observed,  for  Dr.  Burns,  of  Glasgow,  mentions,  in  his  work  on 
midwifery,  that  it  has  been  recommended  in  chlorosis  in  doses  of  one 
hundred  grains  daily!     {Alison.) 

Upon  the  stomach  its  action,  at  least  directly,  must  be  to  diminish 
more  or  less  the  secretions  of  the  mucous  membrane,  if  it  is  taken  in 
large  doses.  But,  practically,  in  moderate  doses  it  is  found  to  increase 
the  appetite,  although  the  manner  of  its  doing  so  is  uncertain.  Clarus 
maintains  that  its  action  on  the  stomach  containing  no  food  is  to  pre- 
cipitate the  pepsin  and  interfere  with  the  digestive  process ;  and  he 
alleges  in  support  of  this  opinion,  that  tea  and  coffee,  which  both  con- 
tain tannin,  impair  instead  of  strengthening  the  digestion.1  The  theory 
is  probably  as  untenable  as  the  statement  upon  which  it  is  based ;  for 
all  mankind  who  use  the  beverages  referred  to,  attest  that  they  render 
the  process  of  digestion  easier. 

According  to  Clarus,  tannic  acid  coagulates  the  mucus  of  the  in- 
testinal canal,  and  the  greater  portion  of  it  is  evacuated  with  the  faeces 
united  with  albumen,  or  else  unchanged,  or  converted  into  gallic  acid. 
He  is  also  of  opinion  that  most  of  the  effects  which  have  been  held 
to  prove  the  absorption  of  tannic  acid  are  really  secondary,  and  depend 
upon  an  improved  nutrition  consequent  upon  the  improved  condi- 
tion of  the  intestinal  mucous  membrane.  In  this  way,  particularly, 
he  explains  the  influence  of  the  medicine  upon  certain  morbid  dis- 
charges which  it  modifies  or  controls.  Yet  he  cannot  refuse  to 
admit  a  more  direct  and  immediate  action  resulting  from  the  ab- 
sorption of  tannic  acid  ;  for  hemorrhages  and  various  morbid  se- 
cretions are  sometimes  controlled  with  great  promptness  by  the  medi- 
cine. 

But  as  tannic  acid  coagulates  albumen,  it  is  difficult  to  understand 
how  it  can  enter  the  circulation  or  retain  its  properties  in  the  midst 
of  an  albuminous  fluid  like  the  blood.  Besides  which  we  know  that 
it  is  excreted  with  the  urine,  not  in  its  original  condition,  but  con- 
verted into  gallic  acid.  Clarus  has  supposed  that  the  precipitate 
formed  with  albumen  by  a  saline  solution  of  tannin,  may  be  rendered 
absorbable  by  fat;  for  he  found  that  on  agitating  such  a  solution  with 
an  animal  oil,  a  complete  emulsion  was  formed,  so  complete,  indeed, 
that  hardly  any  separation  of  its  parts  took  place  in  the  course  of  half 
an  hour.  This  fact  he  made  practical  use  of  in  the  administration  of 
cod-liver  oil. 

Without  some  such  medium  of  transport,  it  is  difficult  to  conceive 
the  possibility  of  tannic  acid  entering  the  blood.  Indeed,  Buchner, 
wholly  denying  that  it  can  do  so,  attributes  all  its  efficacy  in  cases  of 
hemorrhage,  to  the  gallic  acid  into  which,  he  says,  it  is  converted. 

1  Arzneimittellehre,  p.  273. 
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But  here  the  difficulty  occurs,  that  gallic  acid  itself  is  but  slightly 
astringent.  How,  then,  does  it,  when  given  internally,  or  produced 
from  tannic  acid  in  the  stomach,  exert  a  styptic  power.  To  do  so,  as 
it  unquestionably  does,  it  must,  in  its  passage  through  the  blood,  ac- 
quire qualities  that  it  did  not  originally  possess.  Mr.  Headland  sup- 
poses that  in  this  liquid  it  is  transformed  into  tannic  acid  by  the 
addition  of  the  elements  of  grape  sugar,  which  is  continually  forming 
during  the  blood  processes  connected  with  respiration.1  According 
to  this  view,  the  gallic  acid  excreted  with  the  urine  is  derived  partly 
from  that  which  is  originally  absorbed  from  the  stomach,  and  partly 
from  the  reconversion  of  the  newly-formed  tannic  acid  into  gallic  acid 
and  sugar.  It  will  be  observed  that  the  hypotheses  of  Clarus  and 
Headland  do  not  mutually  exclude  each  other.  Either  of  them  is 
possible,  but  the  former  requires  the  co-operation  of  fatty  matter  in 
the  stomach,  where  it  is  not  always  present. 

Uses. — In  impaired  digestion  accompanying  chronic  diseases,  Dr.  S. 
C.  Alison  found  tannic  acid  very  efficacious.  Symptoms  of  dyspepsia 
disappeared  under  its  use,  the  appetite  increased,  flatulence  and  the  sense 
of  distension  were  abated  at  the  same  time,  and  in  some  cases  of  consti- 
pation depending  upon  debility,  the  bowels  actually  became  more  free.2 
In  this  indirect  manner  the  medicine  becomes  a  tonic,  improving  the 
color,  strength,  and  secretions,  and,  according  to  Dr.  A.,  in  cases  of  rick- 
ets, contributing  materially  to  render  the  bones  solid.  He  also  found 
it  useful  in  cases  of  nervous  debility,  languor  and  excitability,  when 
combined  with  camphor,  hops,  or  hyoscyamus.  Clarus  considers  it  a 
peculiarly  useful  medicine  for  small  children  affected  with  acidity  of 
the  primae  vise,  aphthae  of  the  mouth,  vomiting,  diarrhoea,  and  progres- 
sive emaciation.  In  chronic  diarrhoea  Alison  gave  it  in  a  solid  form 
with  more  success  than  any  other  remedy,  especially  when  the  disease 
appeared  to  be  maintained  by  a  relaxed  condition  of  the  mucous  mem- 
brane. The  chronic  diarrhoea  of  drunkards  is  of  this  description.  In 
fact,  in  all  cases  of  habitual  and  wasting  discharges  from  the  bowels 
unconnected  with  active  inflammation,  no  remedy  is  more  effectual.  In 
lientery,  chronic  d}Tsentery,  cholera-infantum,  cholera  morbus,  the  de- 
cline of  Asiatic  cholera,  the  diarrhoea  of  intestinal  tuberculosis,  of  pro- 
tracted typhoid  fever,  &c,  it  will  be  found  more  useful  than  any  other 
remedy  of  its  class,  even  more  so,  perhaps,  than  the  acetate  of  lead. 

The  influence  of  tannin  upon  the  secretion  from  the  bronchia  and  from 
tuberculous  cavities  in  the  lungs,  is  often  distinctly  marked,  so  much 
so,  indeed,  that  in  many  cases  of  chronic  bronchitis  with  a  profuse 
discharge  of  pus  and  mucus,  no  better  remedy  can  be  employed  with 
a  direct  reference  to  this  symptom.  Even  when  cavities  in  the  lungs 
exist,  their  progress  appears  to  be  stayed  in  some  instances  by  the 
influence  of  the  medicine  in  limiting  the  disintegration  of  their  walls, 
and,  at  the  same  time,  the  patient  being  less  harassed  by  cough,  enjoys 
more  repose,  and  is  enabled  to  gain  strength  and  flesh.  When  the 
sputa  are  habitually  mixed  with  blood,  it  speedily  disappears  under 
the  influence  of  tannic  acid.    These  statements  have  been,  in  the  main, 

'  On  the  Action  of  Medicines,  p.  344.  2  Lond.  Journ.  of  Med.,  ii.  5. 


200  VEGETABLE    ASTRINGENTS.  [CLASS 

confirmed  by  the  sagacious  and  skilful  experience  of  Dr.  Woillez,1 
who  states,  however,  that  he  found  tannic  acid  more  efficient  in  recent 
cases  of  excessive  bronchial  secretion  than  when  the  habit  had  become 
confirmed.  Thus  it  appeared  to  exert  no  beneficial  influence  when 
this  condition  attended  dilatation  of  the  bronchia,  while  the  opposite 
was  the  case  when  it  depended  upon  congestion  from  cardiac  obstruc- 
tion, or  from  the  influence  of  low  fevers.  In  phthisis  this  medicine 
appeared  sometimes  to  remove  the  crepitating  rhonchi  so  generally 
observed  around  crude  tubercles  at  the  apex  of  the  lung  during  the 
first  stage  of  the  disease,  while  it  diminished  the  dyspnoea,  cough,  and 
expectoration.  At  a  late  period,  again,  it  manifestly  palliated  all  the 
symptoms  to  such  a  degree  as  to  inspire  a  belief  that  a  cure  had  been 
accomplished,  converting  moist  rhonchi  or  gurgling  into  signs  of  solidi- 
fication merely,  or  of  a  dry  cavity.  The  value  of  such  an  influence 
should  not  be  underrated,  for  it  is  in  the  highest  degree  probable  that 
the  extension  of  tuberculous  deposits  is  preceded  by  a  congested  state 
of  the  pulmonary  parenchyma,  and  that  by  restraining  the  latter  we 
may  prevent  the  former.  Undoubtedly  the  degree  of  success  which 
may  be  expected  from  this  medicine  will  depend  very  much  upon  the 
slowness  of  evolution  of  the  tuberculous  deposit ;  the  more  nearly  it 
resembles  the  acute  form  of  phthisis  the  less  appropriate  will  the 
medicine  become. 

Tannic  acid  has  been  found  useful  in  whooping-cough,  in  which  it 
probably  affords  relief  by  limiting  the  amount  of  secretion  into  the 
bronchial  tubes.2  It  is  also  one  of  the  best  means  of  moderating  the 
excessive  sweats  which  attend  the  last  stage  of  phthisis  and  other  ex- 
hausting diseases,  and  that  habitual  cold  damp  upon  the  skin  of  per- 
sons of  a  soft  and  feeble  constitution.  (Alison.)  Char  vet  relates 
several  striking  examples  of  its  efficacy.3 

The  various  forms  of  hemorrhage  are,  however,  the  morbid  condi- 
tions in  which  the  virtues  of  the  remedy  are  most  conspicuously  dis- 
played. It  appears  to  have  been  first  used  in  cases  of  this  description, 
for  the  cure  of  uterine  hemorrhage,  by  Italian  physicians.  In  1827 
Porta  published  several  cases  of  menorrhagia  in  which  its  efficacy  was 
very  marked,  and  he  at  the  same  time  stated  that  it  has  no  effect 
when  uterine  hemorrhage  depends  upon  organic  causes.4  Shortly 
afterwards  these  accounts  were  confirmed  by  Ferrario,  who  found  the 
medicine  very  useful  in  passive  hemorrhages  of  the  uterus,  and  by 
Cavalier,  who,  like  his  predecessors,  called  attention  to  the  innocuous- 
ness  of  tannin  even  in  large  doses  and  when  the  stomach  is  somewhat 
irritable.5  The  appropriate  cases  for  its  use  are  stated  by  him  to  be 
those  of  passive  hemorrhage,  those  also  in  which  the  loss  of  blood  has 
long  continued,  and  induced  a  state  of  general  debility,  and  those, 
finally,  in  which  the  congestive  tendency  has  subsided,  or  has  been 
appropriately  treated.  This  view  has  been  substantially  confirmed  by 
Dumare,0  Alison,  and  other  recent  writers,  and  is  applicable  to  hemor- 
rhages from  other  organs  than  the  uterus.     Dr.  Rees,  speaking  of 

1  Bull,  de  Thgrap.,  lxiv.  12.  2  Frank,  Magazin  fur  Arzneim.,  iii.  901. 

3  Bull,  de  Therap.,  xviii.  287.  4   Arch.  Gen.,  xiv.  427. 

6  Ibid.,  xix.  589.  6  Bull,  de  Therap.,  xxiii.  72. 
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hematuria  depending  upon  malignant  disease  of  the  kidney,  advises 
tannic  acid  to  be  given  in  alternate  doses  with  the  muriated  tincture  of 
iron.1  He  prescribes  from  four  to  eight  grains  three  times  a  day.  In 
passive  hemorrhage  from  the  stomach  and  bowels  this  remedy  is  still 
more  efficacious.  "When  the  stomach  is  the  seat  of  the  discharge,  a 
large  dose  should  be  given  at  once  in  solution ;  but  if  the  intestinal 
canal  is  presumed  to  be  its  source,  the  pilular  form  of  the  medicine  is 
to  be  preferred.  In  the  latter  case  it  should  be  associated  with  acetate 
of  lead  or  opium,  or  both  of  these  agents  combined.  M.  Latour 
highly  extols  the  efficacy  of  tannin  in  hsemoptysis.  In  one  case,  in 
which  other  astringents  had  failed,  it  perfectly  succeeded ;  and  in 
three  others  it  was  equally  successful,  but  in  these  the  hemorrhage 
was  slight.2 

Elsewhere  the  utility  of  gallic  acid  in  albuminuria  is  illustrated,  but 
experience  has  proved  tannic  acid  to  be  equally  efficacious.  This  is 
proved  by  Garnier  and  others  to  have  been  the  case  in  scarlatinous 
albuminuria,3  and  in  other  forms  of  general  dropsy  with  the  same 
modification  of  the  urine.  It  is  to  be  remarked  that  in  these  affec- 
tions the  progress  of  the  cure  is  accompanied  by  a  greatly  increased 
discharge  of  urine  and  a  progressive  return  of  this  secretion  to  its 
normal  condition.  These  facts  must  be  added  to  others  which  go  to 
show  that  granular  degeneration  of  the  kidney  in  its  incipient  stage 
may  be  an  effect  of  the  condition  of  the  blood  rather  than  a  direct 
cause  of  the  dropsy  which  accompanies  it. 

Among  other  internal  diseases  tannic  acid  has  been  employed  to 
cure  intermittent  fever,  and  as  an  anthelmintic,  but  for  these  purposes 
it  has  no  peculiar  claim  to  confidence.  Kurzak  has  proposed  tannin 
as  an  antidote  to  strychnia.  Its  efficacy,  however,  cannot  extend  be- 
yond its  chemical  reactions  with  the  poison  in  the  stomach,  and  the 
influence  of  its  astringency  in  retarding  absorption.  Purulent  absorp- 
tion with  the  formation  of  metastatic  abscesses,  appears  to  have  been 
arrested  in  its  progress  by  the  administration  of  this  medicine.4 

Externally. — As  a  local  astringent,  tannic  acid  may  be  used  for 
nearly  all  the  purposes  to  which  any  one  of  its  class  is  applicable. 
Ilomolle  has  proposed  it  as  a  means  of  preventing  the  development 
of  variolous  pustules  upon  the  face.  He  used  successfully  a  solution 
of  one  part  of  tannin  in  four  parts  of  tincture  of  benzoin.*  Finely 
pulverized  tannin,  used  as  a  snuff,  has  been  recommended  in  chronic 
coryza,  by  M.  Trousseau.  Mr.  Druitt  recommends  very  highly,  for  sore 
nipples,  a  solution  of  five  grains  of  tannin  in  an  ounce  of  water,  to  be 
applied  to  the  part,  and  covered  with  oiled  silk.0  For  itching  exco- 
riations about  the  anus  and  scrotum,  which  so  much  annoy  old  men, 
he  used  it  with  benefit.  Van  Holsbek,  also,  found  a  solution  of  one 
part  of  tannin  in  sixteen  of  glycerin  very  efficient  in  promoting  the 
cure  of  fissure  of  the  anus,  when  applied  by  means  of  a  tent  intro- 

i  Lond.  Med.  Gaz.,  July,  1851,  p.  48.         2  Am.  Journ.  of  the  Med.  Sci.,  xxvi.  201. 
3  Archives  Gen.,  1859,  i.  18.  «  Woillez,  Abeille  M6d.,  xix.  342. 

s  Annuaire  de  Therap.,  1854,  p.  214. 
6  Am.  Journ.  of  the  Med.  Sci.,  Jan.  1845,  p.  192. 
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duced  into  the  rectum  night  and  morning.1  Suppositories  of  cocoa 
butter  containing  two  or  three  grains  of  tannin  are  still  more  effectual 
it  has  also  been  used  with  success  to  prevent  prolapsus  ani  and  the  ex- 
trusion of  haemorrhoids,  and  to  heal  these  when  in  an  irritated  state 
as  well  as  to  promote  their  cure  while  susceptible  of  the  action  of 
astringents.  Vesical  catarrh,  rebellious  to  all  other  methods  of  treat- 
ment, was  cured  by  Alquie  by  daily  injections  of  from  fifteen  to  sixty 
grains  of  tannin  dissolved  in  about  four  fluidounces  of  water.2 

Mr.  Druitt  recommends  it  for  the  cure  of  aphthous  ulcers  of  the  mouth, 
and  for  moderating  mercurial  salivation  ;  it  is  also  a  very  efficient  means 
of  reducing  sponginess  of  the  gums,  curing  a  relaxed  condition  of  the 
uvula  and  of  the  pharyngeal  mucous  membrane;  and,  according  to  Mr. 
D.,  it  is  most  of  all  to  be  depended  upon  as  a  remedy  for  toothache  pro- 
duced by  caries  After  scarifying  the  gum  with  a  fine  lancet,  a  piece 
of  cotton  imbued  with  a  solution  of  a  scruple  of  tannin  and  five  grains 
of  mastich  in  two  drachms  of  ether  is  to  be  placed  in  the  cavity  A 
strong  solution  of  tannin  has  also  been  employed  with  benefit  in  acute 
and  chronic  conjunctivitis,  particularly  when  the  bloodvessels  are  largely 
distended,  either  generally  or  locally  as  in  pannus,  and  when  subcon- 
junctival effusion  exists. 

_  As  an  external  application  to  the  skin,  when  an  astringent  remedy 
is  required  Mr.  Alison  thinks  it  is  of  special  excellence.  He  used  an 
ointment  of  it  with  remarkable  benefit  as  an  application  to  psoriasis. 
.but  it  can,  of  course,  only  be  subsidiary  to  other  means.  It  is  of  use 
also  m  preventing  local  perspirations,  and  particularly  fetid  discharges 
from  the  armpits  and  feet.  to 

In  chronic  mucous  discharges  tannic  acid  is  often  sufficient  to  arrest 
the  morbid  secretion.  Injections  of  it  have  been  used  in  gleet,  but  they 
are  usually  more  efficient  in  the  treatment  of  leucorrhcea.  Thev  have 
been  successfully  employed  by  Gibert,3  and  Becquerel  says  that  a 
strong  solution  of  tannin  is  the  best  means  of  treatment.  Prolapsus 
uten  has  been  cured  in  several  cases  by  means  of  a  tampon  soaked 
with  a  saturated  solution  of  tannin,  and  renewed  daily  for  a  period  of 
four  or  five  weeks^  The  practice  is  said  to  have  been  first  recom- 
mended by  Dr.  B.  F.  Barker,  of  New  York ;  and  Dr.  C.  A.  Budd  who 
has  employed  it,  states  that  many  cases  of  prolapsus,  in  various  de- 
grees, have  resulted  without  a  single  exception,  in  a  perfect  and  com- 
plete restoration."  Other  cases,  showing  more  or  less  success  with  this 
method,  have  been  published  by  Dr.  G.  A.  Kunkler,  of  Madison  Ind  « 
and  Dr.  iNourse.  '' 

Mr  Haynes  Walton  has  reported  a  case  of  large  vascular  tumor  of 
the  orbit  cured  after  injection  of  a  solution  of  tannic  acid.  The  con- 
tents of  the  tumor  were  coagulated,  and  were  gradually  discharged  by 
ulceration  and  suppuration,  and  all  trace  of  it  finally  disappeared:8 
Other  successful  cases  have  more  recently  been  published.  A  denti- 
frice,  according  to  the  following  formula,  and  intended  to  remove  the 
stains  of  ferruginous  medicines  from  the  teeth,  is  proposed  by  MM. 

s  ?fNnN ^If bs.*ra1c*  <Am«  ed->>  xxv-  143.      2  Bull,  de  Therap.,  Iviii.  216. 

I  Abeille  Med    ,,    182  «  Med.  Ex  ^    lg56        19Q 

N.  Am.  Med.-Clur.  Rev.,  i.  927.  «  Times  and  Gaz.,  Feb.  1858,  p.  149. 
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Trousseau  and  Eeveil.  R. — Powdered  cinchona  bark,  tannin,  vege- 
table charcoal,  of  each,  gr.  cl ;  triturate  thoroughly,  and  add  essence 
of  cloves,  gtt.  v. 

Administration. — Internally,  tannic  acid  maybe  given  in  the  dose 
of  three  or  more  grains,  in  pilular  form  or  in  solution.  The  latter  form 
should  be  preferred  in  cases  of  hemorrhage,  and  the  dose  may  be  in- 
creased to  ten  or  more  grains.  Water  sweetened  with  some  palatable 
syrup  is  the  most  proper  vehicle.  Externally  it  may  be  applied  to  a 
bleeding  or  suppurating  surface  in  fine  powder,  or  in  a  saturated  solu- 
tion, or  in  an  ointment.  As  a  simple  astringent  wash,  from  three  to 
ten  grains  may  be  dissolved  in  an  ounce  of  water.  An  ointment  may 
be  used,  containing  from  ten  to  forty  grains  to  the  ounce  of  lard.  The 
tannin  should  be  first  reduced  to  a  paste  with  water  or  glycerin,  and 
then  incorporated  with  the  excipient. 


ACIDUM   GALLICUM.  — Gallic   Acid. 

Description. — Gallic  acid  is  rarely  found  as  a  natural  product,  and 
not  at  all  in  those  substances  which  abound  most  in  tannic  acid.  But 
it  may  be  obtained  by  depriving  the  latter  of  a  portion  of  its  carbonic 
acid.  It  is  usually  prepared  by  exposing  a  paste  made  with  powdered 
galls  and  water  for  a  month  to  the  action  of  the  air,  and  after  expres- 
sion, boiling  the  residue  with  distilled  water,  and  filtering  through 
animal  charcoal.  On  cooling,  the  liquor  deposits  gallic  acid  in  a 
crystalline  form.  Prepared  in  this  manner,  or  by  the  action  of  sul- 
phuric acid  upon  galls,  gallic  acid  forms  delicate,  silky,  acicular  or 
rhomboidal  crystals,  colorless  and  transparent  when  pure,  and  slightly 
acid  and  styptic  to  the  taste.  It  is  soluble  in  one  hundred  parts  of  cold 
and  three  parts  of  boiling  water,  is  very  soluble  in  alcohol  and  but 
slightly  so  in  ether,  and  does  not  cause  precipitates  in  solutions  of 
albumen  or  gelatin,  or  of  salts  of  the  organic  alkalies.  "With  solutions 
of  the  salts  of  the  sesquioxide  of  iron  it  gives  a  dark  blue  color,  and  a 
white  precipitate  with  lime  and  barytes. 

Action  and  Uses. — As  it  has  been  already  stated  (vid.  Tannic  Acid), 
gallic  acid  manifests  a  very  slight  astringency  when  tasted,  or  when 
applied  to  external  bleeding  or  secreting  surfaces,  but  when  absorbed 
into  the  system  it  unquestionably  controls  morbid  discharges.  Whe- 
ther it  does  so  by  a  temporary  conversion  into  tannic  acid,  or  by  some 
unexplained  quality  of  its  own,  cannot  now  be  determined ;  but,  as 
its  possession  of  this  power  is  undeniable,  we  may  reasonably  infer 
that  in  the  treatment  of  hemorrhages,  &c,  inaccessible  to  direct  appli- 
cations, we  shall  accomplish  more  with  a  given  dose  of  gallic  than  of 
tannic  acid. 

It  is  almost  exclusively  in  the  various  forms  of  hemorrhage  that 
gallic  acid  has  been  used.  One  of  the  first  to  employ  it  was  Dr.  Simp- 
son, who  stated,  in  1843,  that  he  had  prescribed  it  in  menorrhagia  with 
the  most  successful  results.  Some  of  the  cases  which  completely 
yielded  under  its  use  were  of  old  standing  and  of  an  aggravated  descrip- 
tion.    He  gave  it  during  the  inter-menstrual  periods,  as  well  as  during 
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the  discharge,  in  doses  of  from  ten  to  twenty  grains  a  day,  made  into 
pills.  -It  had  no  constipating  effects  upon  the  bowels.1  Dr.  Steven- 
Bon,  also,  of  Edinburgh,2  and  Dr.  Neale,  of  London,3  found  it  useful  in 
this  affection ;  and  Drs.  Ballard  and  Garrod  state  that  in  the  treat- 
ment of  menorrhagia,  no  astringent  which  they  have  employed  will 
bear  any  comparison  with  gallic  acid,  either  for  the  rapidity  with 
which  the  cure  is  effected,  or  for  the  permanency  of  the  result."1 

In  hemoptysis  the  medicine  has  been  found  very  efficient  by  Drs. 
Neale,  Christison,5  Homberger,6  Hart,7  and  others.  Dr.  Hart  used  it 
with  success  in  a  very  obstinate  case  of  this  affection,  when  other 
remedies  entirely  failed. 

Hsematuria  is,  perhaps,  the  form  of  internal  hemorrhage  in  which 
the  action  of  gallic  acid  has  been  most  favorable.  Christison  has  re- 
peatedly seen  it  yield  to  this  remedy,  and  to  his  testimony,  Neale, 
Stevenson,  and  Homberger,8  add  their  own.  These  reports  appear  to 
be  confirmed  by  others  which  assert  its  utility  in  albuminuria.  It  is 
not  to  be  expected  that  gallic  acid  can  effect  a  cure  of  Bright's  disease 
of  the  kidney,  but  it  may,  even  in  that  disorganized  condition  of  the 
part,  diminish  the  amount  of  albumen  secreted,  just  as  the  muriated 
tincture  of  iron  is  known  to  do.  In  those  cases  of  albuminuria,  how- 
ever, which  depend  upon  temporary  causes,  as  cold,  the  influence  of 
scarlatina,  perhaps  conjoined  with  cold,  &c,  the  urine  may  be  restored 
to  its  normal  condition,  and  gallic  acid  is  one  means  by  which  this 
restoration  may  be  accomplished,  if  the  treatment  usually  adopted 
during  the  acute  stage  of  the  affection  shall  have  failed  to  cure.  In 
1849,  Mr.  Sampson  published  several  cases  of  what  were  probably 
Bright's  disease,  and  which  were  improved  in  a  remarkable  manner 
on  the  administration  of  gallic  acid,  the  sp.  gravity  of  the  urine  chang- 
ing, under  its  use,  from  1.008  or  1.010,  to  1.015  or  1.019.9  These 
statements  were,  to  a  certain  extent,  confirmed  by  Mr.  Lyell,10  who 
adds  that  in  cases  where  the  remedy  is  likely  to  do  good,  its  beneficial 
operation  becomes  apparent  within  a  few  days. 

Several  cases  of  purpura  hsemorrhagica,  treated  with  gallic  acid  by 
Mr.  Grantham,  gave  incontestable  proofs  of  its  efficacy.  It  was  pre- 
scribed in  five-grain  doses  every  three  hours.11  In  epistaxis  during 
typhoid  fever,  in  hsematemesis,  even  when  depending  upon  organic 
causes,  and  in  intestinal  hemorrhage,  cases  might  be  cited  to  show  the 
power  of  the  medicine  over  the  exhalation  of  blood.  It  must  not, 
however,  be  expected  to  prove  uniformly  successful,  for  the  patho- 
logical conditions  accompanying  hemorrhage,  are  too  various  to  be 
controlled  in  all  cases  by  the  same  means.  In  the  present  instance, 
therefore,  we  need  not  be  surprised  to  find  that  Dr.  Gairdner  has  em- 
ployed the  medicine  in  several  of  the  diseases  mentioned,  and  with  but 

1  Month.  Jour,  of  Med.  Sci.,  iii.  661. 

8  Braithwaite's  Retros.  (Am.  ed.),  viii.  65. 

s  Times  and  Gazette,  May,  1855,  p.  458.  *  Wabing's  Manual,  p.  226. 

6  Dispensatory  (Am.  ed.),  p.  967. 

6  Brit,  and  For.  Med.-Chir.  Rev.,  July,  1850,  p.  277. 

i  Boston  Journ.,  Feb.  1856,  p.  17.  8  Jahresbericht,  &c,  1848,  iv.  159. 

»  Lancet  (Am.  ed.),  Apr.  1850,  p.  330.  »°  Ibid.,  p.  353. 

"  Banking's  Abstract  (Am.  ed.),  xviii.  31. 
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little  effect,  and  that  the  experience  of  Drs.  Duncan,  and  Wood,  of 
Edinburgh,  does  not  differ  from  his  own.1 

Dr.  Bayes  has  proposed  gallic  acid  as  a  remedy  for  pyrosis,  and 
refers  to  five  cases  in  which  its  efficacy  was  equally  prompt  and  per- 
manent.2 As  this  affection  is  merely  a  symptom  of  different  disorders 
of  the  stomach,  the  medicine  cannot  be  expected  to  be  equally  suc- 
cessful in  all  of  the  cases  in  which  it  occurs. 

Gallic  acid  has  also  been  recommended  as  a  remedy  for  the  night- 
sweats  of  phthisis  and  other  wasting  diseases. 

Administration. — The  dose  of  gallic  acid  is  from  five  to  twenty 
grains,  which  may  be  repeated  three  times  a  day  or  oftener,  according 
to  the  nature  of  the  case.  It  maybe  given  in  substance  in  the  pilular 
form,  or  in  powder,  but  its  absorption  from  the  stomach  is  probably 
most  rapid  when  it  is  administered  in  solution. 


CATECHU.  — Catechu. 

Description. — Catechu  is  the  extract  of  the  wood  of  Acacia  Catechu, 
a  native  of  the  jungles  and  low  hills  of  many  parts  of  India.  This  is 
a  tree  of  from  15  to  30  feet  high,  with  thorns  on  the  branches,  bipin- 
nate  leaves,  and  numerous  white  flowers  in  spikes,  followed  by  a  thin, 
flat  seedpod  or  legume.  The  inner  wood  is  very  hard  and  heavy  and 
of  a  dark-red  or  brownish  color,  and  from  this  wood,  cut  into  small 
pieces,  medicinal  catechu  is  extracted  by  boiling. 

Catechu  comes  in  masses  of  a  more  or  less  square  or  roundish 
shape,  and  generally  of  a  rusty  or  dark-brown  color  externally,  but 
sometimes  lighter  internally.  It  is  inodorous,  but  its  taste  is  bitter 
and  astringent,  with,  at  the  same  time,  a  certain  mawkish  sweet- 
ness. It  is  brittle,  and  has  a  resinous  shining  fracture.  It  is  readily 
soluble  in  water,  especially  in  hot  water,  and  reddens  a  solution  of 
litmus.  According  to  Davy's  analysis,  100  parts  of  Bombay  catechu 
contain  tannic  acid  54.5,  peculiar  extractive  34,  mucilage  6.5,  insoluble 
matter  5.  The  extractive  here  mentioned  is  represented  in  great 
part  by  catechuic  acid,  discovered  by  Nees  von  Esenbeck,  jr.  The 
tannic  acid  of  catechu  is  very  soluble  in  water  and  alcohol,  but  very 
slightly  so  in  ether.  The  solution  of  catechu  yields  a  precipitate  with 
the  salts  of  alumina,  the  acetate  of  lead,  and  the  salts  of  the  sesqui- 
oxide  of  iron. 

History. — The  term  catechu  is  derived  from  the  Hinclostanee  word 
catchu,  signifying  the  sap  of  a  tree ;  the  words  Jcutt,  cutch,  Icassu,  are 
different  forms  of  the  same  name.  It  was  formerly  supposed  to  be 
an  earthy  substance  derived  from  Japan,  and  was  known  as  Terra 
Japonica.  But  as  early  as  1714,  Lemery  pronounced  it  an  inspissated 
juice,  and  not  an  earth.3  The  first  correct  account  of  its  origin  was 
furnished  by  Mr.  Kerr,  a  surgeon  of  Bengal,  in  1773."1  Its  medicinal 
qualities  were  first  described,  in  1601,  by  Garzia  del  Huerto,  physician 

1  Edinb.  Month.  Journ.,  Apr.  1855,  p.  353.     2  Ranking's  Abstract  (Am.  ed.),  xix.  83. 
*  Traite  Universe!,  2eme  ed.,p.  198.  4  Med.  Obs.  and  Inquir.,  v.  148. 
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to  the  viceroy  of  Goa,  who  stated  it  to  be  an  efficient  remedy  for 
spongy  gums,  a  drying  and  astringent  medicine,  useful  also  in  alvine 
fluxes,  and  in  removing  pains  in  the  eyes.  According  to  Lemery,  it  is 
adapted  to  strengthening  the  brain,  the  lungs,  and  the  stomach ;  suit- 
able for  catarrhs  and  for  hoarseness ;  to  purify  foul  breath,  and  to  cure 
dysenteries  and  diarrhoeas.  In  Mr.  Kerr's  original  account  of  it,  he 
states  that  the  natives  of  India  regard  it  as  a  very  powerful  cooling 
•(sedative?)  medicine,  and  as  an  anaphrodisiac  when  too  profusely  used. 

Action  and  Uses.— Catechu  appears  to  be  less  astringent  than 
tannin,  and  probably  is  less  gentle  than  kino  in  its  operation  upon  the 
bowels.  Its  virtues  are  thus  enumerated  by  Alston :  "  It  is  astringent, 
incrassating,  and  antiseptic ;  yea,  and  antacrid  also ;  called  pectoral 
and  stomachic ;  and  commended  internally  for  fluxes,  hemorrhages, 
the  lientery,  incontinentia  urinae,  dysentery,  vomitings,  diabetes,  fluor 
albus ;  in  coughs,  hoarseness,  catarrhs,  &c,  and  externally  for  spongy 
gums,  loose  teeth,  sore  mouths,  &c." 

For  all  these  purposes,  and  in  all  of  these  affections,  catechu  con- 
tinues to  be  more  or  less  frequently  employed.  It  is  very  commonly 
used  as  an  addition  to  the  chalk  mixture  in  diarrhoea  when  this  affection 
is  independent  of  active  inflammation  of  the  bowels,  as  indicated  by 
the  absence  of  fever  depending  upon  the  bowel  complaint.  It  may 
also  be  used  to  check  hemorrhage  from  the  bowels  produced  by  ulcera- 
tion, or  by  non-inflammatory  exhalation,  but  not  in  the  acute  stages  of 
dysentery.  MM.  Trousseau  and  Pidoux  state  that  when  administered 
by  them  to  consumptive  patients  in  the  dose  of  from  fifteen  to  ninety 
grains  a  day,  it  always  diminished  the  cough,  expectoration,  and  fever 
materially,  the  diarrhoea  less  uniformly,  and  the  perspiration  but  very 
little.1  Uterine  hemorrhage  has  been  successfully  treated  by  this 
medicine,  but  it  is  not  of  such  efficacy  as  to  be  preferred  before  acetate 
of  lead  or  gallic  acid.  Indeed,  it  is  as  a  local  styptic  astringent  that  its 
merits  are  most  conspicuous,  as  in  the  case  of  the  gastro-intestinal  dis- 
charges already  mentioned,  but  still  more  so  when  it  is  applied  directly 
to  the  exhaling  surface,  as  in  salivation,  epistaxis,  and  in  bleeding  from 
the  gums  or  fauces,  and  from  hemorrhoidal  or  vaginal  sores.  It  forms 
a  most  valuable  ingredient  of  lozenges  to  be  held  in  the  mouth,  in  cases 
of  laryngeal  irritation  produced  by  slight  disorder  of  the  mucous  folds 
surrounding  the  opening  of  the  glottis,  or  by  a  relaxed  and  elongated 
uvula,  or  a  flaccid  state  of  the  pharyngeal  mucous  membrane  generally. 
Such  lozenges  are  sometimes  made  with  aromatic  ingredients,  such  as 
cascarilla,  amber,  orris,  mint,  &c,  for  the  use  of  persons  troubled  with 
fetid  breath,  and  for  those  who  smoke  or  chew  tobacco,  and  are  like- 
wise recommended  for  public  speakers  to  prevent  hoarseness.  Catechu 
is  also  useful  when  associated  with  charcoal  in  the  preparation  of  den- 
tifrices. Gargles  containing  it  are  of  use  in  sorethroat,  without  tendency 
to  suppuration. 

Mr.  Farr  has  represented  the  tincture  of  catechu  as  superior  to  any 
other  application  for  sore  nipples,  when  applied  twice  a  day  with  a 
camel's-hair  pencil.2    But  if  it  is  used  during  the  inflammatory  stage, 

1  TLerapeutique,  Seme  ed.,  i.  120.     :  Lancet,  April,  1842,  p.  154,  and  July,  p.  523. 
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particularly  if  there  is  a  febrile  state  of  system,  it  will  clo  more  harm 
than  good.  Emollient  applications  must  first  be  employed,  such  as 
the  following  liniment :  ft. — Biborate  of  soda,  gr.  x ;  hot  water,  f 3j  ; 
oil  of  almonds,  f  5vij. — M.  It  is  probable  that  if  the  tincture  or  a  solu- 
tion of  catechu  were  applied  during  the  last  weeks  of  pregnancy,  it 
would  prevent  the  nipples  from  becoming  sore.  Mr.  James  Kerr  states 
that  an  ointment  of  great  repute  in  India,  is  composed  of  catechu  four 
ounces,  sulphate  of  copper  four  drachms,  alum  nine  drachms,  white 
resin  four  ounces.  These  substances  are  reduced  to  a  fine  powder,  and 
mixed  with  olive  oil  ten  ounces,  and  water  sufficient  to  bring  the 
mass  to  the  proper  consistence  of  an  ointment.  It  is  used  "  in  every 
sore,  from  a  fresh  wound  to  a  venereal  ulcer."1 

Administration. — The  dose  of  powdered  catechu  is  from  ten 
grains  to  thirty,  and  of  the  tincture  (Tinctura  Catechu)  from  half  a 
fluidrachm  to  three  fluidrachms. 

Chimaphila,  vid.  Diuretics. 

Creasotum,  vid.  Stimulants. 


GALLA. — Galls. 

Description. — Galls  are  morbid  excrescences  upon  Quercus  infee- 
toria,  a  shrub  which  abounds  in  Asia  Minor  and  Central  Asia.  They 
are  produced  upon  the  tender  branches  by  the  puncture  of  Cynij  s 
yallse  tinctorim.  The  female  of  the  insect  deposits  her  egg  in  the  wound 
which  she  has  made,  and  around  it  the  gall  is  gradually  developed, 
and  serves  for  food  to  the  larva  after  it  is  hatched,  and  until  it  makes 
its  escape  through  an  aperture  which  it  bores  for  itself.  Galls  are  of 
about  the  size  of  a  filbert,  rounded  and  tuberculated  upon  the  surface, 
heavy,  and  so  hard  that  they  cannot  be  broken  without  the  aid  of  a 
hammer.  When  collected  before  the  full  development  and  escape  of 
the  insect,  they  are  of  a  bluish  or  blackish-green  color ;  but  after  the 
insect  has  escaped,  they  are  of  a  lighter  color,  less  heavy,  and  also  less 
astringent.  The  former  are,  therefore,  the  only  ones  that  should  be 
used  for  medicinal  purposes. 

According  to  the  analysis  of  Guibourt,  galls  contain  65  per  cent,  of 
tannic  acid,  and  only  two  per  cent,  of  gallic  acid,  together  with  small 
proportions  of  bitter  extractive  matter  and  gum. 

IIistory. — Galls  were  used  for  medicinal  purposes  by  the  ancients. 
In  the  Hippocratic  writings  it  is  stated  that  they  were  administered 
internally  for  uterine  hemorrhage,  and  used  locally  in  prolapsus  uteri, 
in  an  ointment  to  cure  foul  ulcers,  with  wine  as  an  application  to  the 
anus  after  the  excision  of  haemorrhoids,  and  also  with  myrrh  and  alum 
upon  enlarged  veins.3  A  similar  account  is  given  by  Dioscorides, 
Galen,  and  the  Arabian  writers,  who  also  describe  the  mode  of  pro- 
duction of  these  bodies. 

Action  and  Uses. — The  principal  quality  of  galls  is  astringency, 

'  Loc.  Bup.  cit.  2  Dieebacu,  Die  Arzneimittel  des  Hippokrates,  p.  98. 
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depending  upon  the  tannic  acid  which  they  contain,  but  the  bitter 
extractive  matter  probably  modifies  in  some  degree  their  astringency 
by  exerting  a  tonic  action.  On  this  account,  the  infusion  of  galls, 
their  watery  extract,  and  a  syrup  prepared  with  the  tincture  of  galls, 
or  with  an  infusion  of  powdered  galls  in  brandy,  have  been  found 
very  efficacious  in  cases  of  chronic  diarrhoea  connected  with  debility 
and  impairment  of  the  system.  A  syrup  of  galls  with  iron  is  re- 
commended by  MM.  Trousseau  and  Pidoux,  under  similar  circum- 
stances. 

Galls  have  been  also  proposed  as  an  antidote  to  poisoning  by  tartar 
emetic  and  the  vegetable  alkaloids,  on  the  ground  of  their  forming 
insoluble  compounds  with  these  substances.  If  they  are  efficacious 
in  such  cases,  which,  however,  is  not  sufficiently  proven,  it  is  quite  as 
probably  owing  to  their  astringency,  which  renders  the  mucous  mem- 
brane of  the  stomach  and  bowels  inapt  for  absorption,  as  for  the 
chemical  reason  which  has  been  stated. 

As  an  external  application,  the  infusion  of  galls  is  often  used  to 
give  firmness  to  the  relaxed  mucous  membrane  of  the  mouth  and 
fauces,  the  vagina,  and  the  rectum,  but  it  is  a  less  efficient  and  a  less 
elegant  preparation  than  a  solution  of  tannic  acid.  The  ointment  of 
galls  is  frequently  applied  to  hsemorrhoids,  and  in  other  relaxed  or 
irritated  condition  of  the  anus  and  rectum.  Under  such  circum- 
stances, equal  parts  of  ointment  of  galls  ( Unguentum  Gallse),  Goulard's 
cerate,  and  stramonium  ointment,  form  a  very  efficient  combination. 

An  infusion,  made  with  from  half  an  ounce  to  an  ounce  of  coarsely 
powdered  galls  in  a  pint  of  boiling  water,  may  be  given  in  the  dose 
of  a  wineglassful  three  or  four  times  a  day. 


GERANIUM.  — Cranesbill. 

Description. — Cranesbill  is  the  root  or  rhizoma  of  Geranium  ma- 
culatum,,  an  indigenous  herbaceous  plant,  growing  throughout  the 
United  States,  and  generally  in  moist,  low  situations.  The  stem  ia 
erect,  one  or  two  feet  in  height,  with  large  petiolate,  lobed,  and  ser- 
rated leaves,  which,  like  the  stem,  are  of  a  pale  green  color.  The 
flowers  are  large  and  usually  of  a  purple  color.  The  rhizome  is 
perennial,  horizontal,  and  fleshy,  and  when  dried,  is  of  a  dark  brown 
color  externally,  and  of  a  pale  flesh  color  within.  It  is  inodorous, 
and  has  a  very  astringent  taste,  without  bitterness.  It  yields  its  pro- 
perties to  water  and  to  alcohol.  They  appear  to  depend  upon  tannic 
and  gallic  acids. 

Action  and  Uses. — Cranesbill  is  said  to  have  been  used  by  the 
aborigines  as  a  medicine.  Eberle  pronounces  it  the  most  agreeable 
astringent  that  we  possess,  on  account  of  its  not  being  associated  with 
bitterness  or  any  other  unpleasant  taste.  On  this  account,  it  has  been 
much  used  as  a  domestic  remedy,  and  by  physicians  in  the  bowel  com- 
plaints of  children,  and  a  decoction  of  it  in  milk  is  frequently  admi- 
nistered in  cholera  infantum.  In  aphthous  affections  and  ulcerations  of 
the  mouth  and  throat,  it  may  be  prescribed  as  a  wash  or  gargle,  and 
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in  a  relaxed  state  of  the  mucous  membrane  of  the  same  parts.  It  has 
also  been  recommended  as  very  efficacious  in  restraining  internal 
hemorrltages,  and  is  said  to  be  efficient  as  an  injection  in  gleet  and  leu- 
corrhcea. 

Administration. — This  medicine  may  be  given  in  substance  in  the 
dose  of  from  twenty  to  forty  grains;  or  in  a  decoction  made  by  boil- 
ing an  ounce  of  the  root  in  a  pint  and  a  half  of  water  to  a  pint,  of 
which  the  dose  is  one  or  two  fluidounces.  To  infants,  a  decoction  made 
with  an  ounce  of  the  root  in  a  pint  of  milk,  may  be  given  in  teaspoon- 
ful  doses,  repeated  according  to  the  susceptibility  of  the  stomach,  or 
the  urgency  of  the  case. 

Granati  Fructus  Cortex. — Pomegranate  Rind. 

Granati  Radicis  Cortex. — Bark  of  Pomegranate  Root. 

Vide  Anthelmintics. 

HMATOXYLON.-  Logwood. 

Description. — This  is  the  heart-wood  of  ITcematoxylon  Campechi- 
anum,  a  native  tree  of  Campeachy,  but  naturalized  in  many  of  the 
West  India  Islands.  The  tree  is  of  medium  size,  has  a  contorted 
trunk,  and  is  covered  with  a  rough  bark.  The  branches  are  crooked, 
and  beset  with  sharp  thorns.  Logwood,  so  called  from  its  being  im- 
ported in  logs  or  long  billets,  is  of  a  dark  reddish-brown  color,  very 
hard  and  compact,  and  susceptible  of  a  high  polish.  It  has  rather  an 
agreeable  odor,  and  a  sweetish  and  somewhat  astringent  taste.  In  the 
shops  it  is  found  cut  into  chips  or  rasped  into  a  coarse  powder.  It 
yields  its  virtues  to  alcohol  and  water,  and  imparts  to  these  liquids  a 
deep  purplish-red  color,  on  which  account  it  is  extensively  used  in  the 
arts  as  a  dye. 

Action  and  Uses. — Logwood  is,  according  to  Alston,  "subastrin- 
gent,  and  probably  also  antiseptic  and  diuretic."  Lemery  calls  it 
"  astringent  and  stomachic,"  and  various  writers  agree  that  it  possesses 
tonic  as  well  as  merely  astringent  properties.  As  was  long  ago  no- 
ticed by  Lewis*  and  by  Percival/  it  darkens  the  fasces,  and  sometimes 
tinges  the  urine  of  a  purplish  or  dark  color,  and  gives  it  an  astringent 
taste.  This  color  has  sometimes  erroneously  been  attributed  to  blood 
in  the  urine.  It  has  not  a  constipating  effect  in  the  same  degree  as 
the  purer  astringents,  and  hence  is  inferior  to  them  whenever 'a  flux 
is  to  be  diminished  by  a  direct  action  upon  the  secreting  part.  In 
Pereira's  Materia  Medica  two  cases  are  referred  to  in  which  the  arrest 
of  chronic  diarrhoea  by  means  of  logwood  was  followed  by  phlebitis 
of  the  femoral  vein.'  It  may  be  suspected  that  in  these  cases  the 
intestine  was  ulcerated,  and   that  the  phlebitis  which  followed   the 

'  Mat.  Med.,  4th  ed.,  ii.  61.  *  Essays,  4th.  ed.,  ii.  386. 

'  4th  ed.,  vol.  ii.,  pt.  ii.,  p.  347. 
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administration  of  logwood  would  equally  have  followed  that  of  any 
other  astringent  which  suddenly  arrested  the  secretion  from  the  dis- 
eased surface. 

The  general  uses  of  logwood  are  the  same  as  those  of  other  astrin- 
gent medicines,  to  control  diarrhoeas  and  other  fluxes,  to  repress 
hemorrhages  and  excessive  sweats,  and  to  cleanse  foul  ulcers;  but  it 
is  less  efficacious  than  tannin  itself,  and  other  articles  belonging  to  the 
same  class.  Its  comparative  mildness  is  thought  to  give  it  a  preference 
over  the  latter  in  the  treatment  of  infantile  diarrhoea. 

Administration. — The  decoction  and  the  extract  of  logwood  are 
officinal.  The  decoction  (Decoctum  H^ematoxyli)  is  prepared  by 
boiling  an  ounce  of  rasped  logwood  in  a  pint  of  water  for  fifteen  minutes, 
straining,  and  adding,  through  the  strainer,  sufficient  water  to  make 
the  decoction  measure  a  pint.  A  little  bruised  cinnamon  may  be  added 
with  advantage  at  the  end  of  the  boiling.  The  dose  for  an  adult  is  two 
fluidounces,  and  for  a  child  of  two  or  three  years  old  two  or  three 
fluidrachms.  Of  the  Extract  (Extractum  Hjsmatoxyli)  the  dose  is 
from  ten  to  thirty  grains  given  in  solution. 


KINO.— Kino. 

Description  and  History. — "Kino  is  the  inspissated  juice  of  Pte- 
rocarpus Marsupium  and  of  other  plants."  The  first  account  published 
of  this  substance  was  in  1757,  by  Dr.  John  Fothergill,  who  proposed 
to  name  it  Gummi  rubrum  astringens  Gambiense,  on  account  of  its 
having  been  brought  from  the  river  Gambia.1  A  few  years  ago,  Dr. 
W.  F.  Daniell,  being  stationed  on  the  Gambia,  availed  himself  of  the 
opportunity  afforded  him  of  investigating  the  botanical  source  of  Afri- 
can kino,  and  concluded  that  it  is  derived  from  Pterocarpus  erinaceus? 
In  India  a  variety  is  used  which  is  imported  from  New  Holland,3  and 
is  said  to  be  the  inspissated  juice  of  Eucalyptus  resinifera,  while  that 
which  is  imported  into  England  from  Bombay  and  Tellicherry,  and  is 
known  as  East  Indian  Amboyna  kino  (Pereira),  was  not  ascertained 
to  be  the  product  of  any  native  tree  until  the  investigations  of  Dr.  Koyle 
determined  it  to  be  the  inspissated  juice  of  Pterocarpus  marsupium. 
The  same  writer  has  also  rendered  it  probable  that  the  name  kino 
is  of  Indian  origin,  for  the  natives  of  Hincloostan  apply  the  term 
Jcuenee  or  klni  to  a  similar  exudation  from  the  bark  of  Butea  frondosa. 
There  are  two  American  varieties  of  kino,  the  one  known  as  West 
India  or  Jamaica  kino,  the  product  of  Coccoloba  uvifera,  and  the  other 
called  'South  American  or  Caracas  kino,  whose  botanical  source  has  not 
yet  been  discovered. 

There  does  not  appear  to  be  any  essential  difference  among  these 
different  varieties  of  kino.  They  all  are  of  a  reddish-brown  color, 
thin  portions  are  of  a  garnet-red  by  transmitted  light,  and  they  are 
readily  broken  into  shining  angular  fragments.      East  India  kino 

1  Med.  Obs.  and  Inq.,  3d  ed.,  i.  358. 

2  Am.  Journ.  of  the  Med.  Sci.,  July,  1855,  p.  185.  *  Aixslir,  Mat.  Ind.,  i.  165. 
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comes  in  such  fragments,  but  the  West  Indian  and  South  American 
varieties  are  in  large  masses.  Kino  is  inodorous,  and  has  a  bitterish, 
highly  astringent,  and  somewhat  sweetish  taste,  and  dissolves  imper- 
fectly but  becomes  soft  and  adhesive  in  the  mouth.  It  is  partially 
soluble,  when  recent,  in  hot  water — which,  however,  becomes  turbid 
on  cooling — and  also  in  alcohol,  and  gives  to  its  solutions  a  blood-red 
color.  According  to  Vauquelin's  analysis,  the  constituents  of  East 
Indian  kino  are:  tannin  and  peculiar  extractive  75,  red  gum  24,  inso- 
luble matter  1.  More  recent  analyses  have  determined  its  constituents 
to  be  kinoic  and  tannic  acids,  pectin,  ulmic  acid,  and  inorganic  salts 
with  an  excess  of  earthy  bases.  With  the  sesquisalts  of  iron  it  fur- 
nishes a  dark-green  precipitate. 

Action  and  Uses. — It  was  early  noticed  as  a  peculiarity  distin- 
guishing kino  from  other  astringents,  that  it  is  possessed  of  "a  gummy 
nature"  (Lewis),  or  as  others  expressed  it,  "an  aromatic  quality"  (A. 
Fnthergill),  and  on  this  account  it  was  from  the  beginning  much  em- 
ployed in  recent  diarrhoeas,  after  the  use  of  evacuant  remedies.  Even 
in  France,  during  the  reign  of  the  "  physiological  doctrine,"  its  utility 
in  these  cases  was  recognized.  Bally  relates  that  when  there  was 
violent  pain  and  even  tenderness  on  pressure,  with  fever,  twelve  or 
fourteen  grains  of  kino,  given  three,  four,  or  five  days,  successively, 
proved  sufficient  to  effect  a  cure.'  Sandras,  soon  afterwards,  insisted 
upon  the  same  fact.  Kino,  he  remarks,  is  not  an  irritant  whose  local 
action  is  to  be  dreaded,  but  it  is  a  sufficiently  powerful  astringent  to 
promptly  arrest  diarrhoea.  Going  even  further,  he  says,  with  referenoe 
to  chronic  diarrhoea,  although  the  patient  should  present  symptoms  of 
chronic  irritation  of  the  gastro-intestinal  mucous  membrane,  and  his 
strength  forbids  a  resort  to  antiphlogistic  treatment,  even  if  the  stools 
are  composed  of  a  bloody  liquid,  kino,  supported  by  an  appropriate 
regimen,  will  often  repress  these  symptoms,  and  restore  the  health 
which  appeared  to  be  irretrievably  lost.  He  also  found  it  a  peculiarly 
appropriate  remedy  in  the  declining  stages  of  enteritis,  but  not  when 
diarrhoea  was  dependent  upon  ulcerations  of  the  intestine,  as  in  tuber- 
culous phthisis.2 

In  gastric  disorders  accompanied  with  excessive  mucous  secretion 
in  the  stomach,  it  has  been  thought  to  possess  peculiar  advantages. 
Long  since  it  was  used  by  Pemberton  as  a  principal  remedy  for  the 
symptom  known  as  waterbrash,  in  its  incipient  stages.  He  associated 
it  with  a  small  proportion  of  opium.  "  I  prefer  the  kino,"  he  remarks, 
"  to  any  other  astringent,  because,  unless  there  is  a  diarrhoea,  it  appears 
to  have  no  tendency  to  confine  the  bowels."3  In  the  same  affection 
Dr.  Watson  recommends  a  similar  medicine,  the  pulvis  kino  cum  opio 
(Br.  Ph.).*  It,  however,  contains  cinnamon,  which  is  an  objectionable 
ingredient  under  the  circumstances.  Dr.  Chambers  also  says  that 
kino  is  certainly  of  great  use  in  eases  where  gastric  flux  is  complicated 
with  pyrosis,  and  he  makes  the  same  remark  as  Pemberton,  that  in 
these  cases,  even  when  joined  to  opium,  it  does  not  produce  constipa- 

'  Lond.  Med.  Gaz.  (1830),  v.  700.  2  Ball,  de  Therap.  (1834),  vii.  189. 

s  Dis.  of  the  Abdominal  Viscera,  4th  ed.,  p.  111. 
4  Lectures,  3d  Am.  ed.,  p.  780. 
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tion ;  sometimes,  indeed,  it  relieves  that  symptom  by  removing  the 
general  state  of  irritability  and  discomfort,  and,  perhaps,  by  checking 
the  secretion  of  mucus.  In  cases  attended  with  much  gastric  pain,  he 
associates  kino  and  bismuth.1  Dr.  James  Turnbull  also  mentions 
kino  as  one  of  the  best  remedies  for  these  affections.2 

Another  disease  in  which  this  medicine  has  been  found  serviceable, 
is  diabetes,  and  not  only  the  insipid,  but  also  the  saccharine  form. 
Pemberton  recommended  it ;  Sandras,  in  the  paper  already  referred 
to,  relates  a  case  of  saccharine  diabetes  which  it  cured,  and  Prout 
mentions  it  among  the  astringents  which  are  occasionally  of  service.3 
Dr.  Watson  found  that  in  the  last  stages  of  phthisis  the  compound 
powder  of  kino  is  an  admirable  medicine  in  controlling  both  the  per- 
spiration and  the  diarrhoea,  and  in  calming  the  cough.4  Kino  was 
originally  used  with  advantage  in  menorrhagia,  but  more  efficacious 
remedies  have  supplanted  it ;  and  in  some  cases  of  intestinal  and  gas- 
tric hemorrhage  it  has  been  found  efficient  when  given  in  substance 
and  in  large  doses. 

As  a  local  astringent,  kino  has  been  used  to  contract  the  granula- 
tions of  flabby  ulcers,  and  to  cleanse  and  constringe  those  of  a  foul  or 
scorbutic  character.  A  solution  of  it  in  red  wine  is  preferable  in 
such  cases.  A  watery  solution  may  also  be  used  as  an  injection  in 
leucorrhcea  and  in  dysentery ;  and  finely-powdered  kino  may  be  applied 
as  a  hsemostatic  to  bleeding  surfaces.  But  in  all  of  these  cases  it  is  pro- 
bably inferior  to  tannin. 

Administration. — Kino  may  be  given  in  substance,  in  pill,  or 
poivder,  and  in  the  dose  of  from  ten  to  thirty  grains.  120  grains  of 
kino  dissolved  in  eight  fluidounces  of  boiling  water,  and  strained  when 
cool,  form  an  infusion  which  may  be  prescribed  in  the  dose  of  one  or 
two  tablespoonfuls.  The  infusion  prepared  in  this  manner  may  serve 
as  a  convenient  vehicle  for  chalk  in  the  treatment  of  diarrhoea.  When 
the  tincture  is  used  as  an  ingredient  of  the  chalk  mixture,  the  gummy 
matter  of  the  kino  is  apt  to  coagulate. 


KRAMERIA.  — Rh  at  any. 

Description. — Krameria  is  the  root  of  Krameria  triandra,  a  native 
plant  of  Peru,  with  a  long,  dark,  procumbent  stem,  bearing  numerous 
spreading  branches  and  bright-red  flowers.  The  young  leaves  are 
pubescent  and  shining.  The  roots  are  long  and  spreading,  and  of  a 
blackish-red  color.  As  found  in  commerce,  rhatany  root  consists  of 
cylindrical  pieces  from  one  to  several  feet  in  length,  and  varying  from 
an  eighth  of  an  inch  to  an  inch  in  thickness;  or  of  numerous  radicles 
attached  to  a  short,  thick  root-stock  It  is  composed  of  a  cortical  and 
a  central  or  woody  portion.  In  the  former  the  virtues  of  the  root 
chiefly  reside,  and  it  has  a  very  astringent  and  somewhat  bitter  and 
sweetish  taste.    Cold  and  boiling  water  extract  its  virtues,  but  alcohol 

1  Digestion  and  its  Derangements,  p.  343  and  p.  364. 

1  Disorders  of  the  Stomach,  p.  116. 

*  Stomach  and  Renal  Diseases,  4th  ed.,  p.  51.  *  Op  cit.,  p.  651. 
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more  perfectly.  According  to  Gmelin,  rhatany  contains  38.3  per  cent, 
of  tannin,  with  sweet  matter  and  mucilage,  together  15  per  cent. ;  and 
Peschier  has  discovered  in  it  a  peculiar  acid  which  he  calls  hrameric. 
An  infusion  of  rhatany  is  precipitated  by  gelatin,  and  gives  a  brown- 
ish-gray precipitate  with  sesquichloride  of  iron. 

History. — Rhatany  was  discovered  in  Peru  by  Ruiz  in  1779.  Five 
years  afterwards  he  found  that  the  root  was  used  by  the  ladies  of 
Huanuco  to  whiten  their  teeth  and  render  the  gums  firm  and  of  a 
healthy  color,  and  suspecting  from  this  circumstance  that  it  must 
possess  astringent  qualities  he  administered  it  in  cases  of  hemorrhage 
from  the  stomach  and  womb.  Some  of  the  root  was  carried  to  Spain, 
and  found  efficacious  in  similar  affections,  and  in  1796  Ruiz  published 
an  account  of  its  virtues  in  the  Memoirs  of  the  Academy  of  Madrid. 
It  was  not  until  1816  that  the  virtues  of  rhatany  became  generally 
known,  when  Hurtado,  a  Spanish  refugee  in  Paris,  presented  to  the 
Societe  d?  Emulation  of  that  city,  a  paper  in  which  the  history  of  the 
drug  was  narrated,  and  numerous  cases  observed  by  Ginesta,  Bonafos, 
and  himself,  were  related  to  demonstrate  its  virtues  as  a  cure  for 
passive  hemorrhages.1  Pereira  states  that  it  was  introduced  into 
England  in  1808,  and  that  Ruiz's  dissertation  on  it  appeared  in  an 
English  dress  in  1813,  but  no  mention  of  the  drug  is  contained  in  the 
second  edition  of  Dr.  John  Murray's  System  of  Materia  Medica,  pub- 
lished in  1813.  In  this  country  it  was  not  noticed  in  the  edition  of 
Chapman's  Tlterapeutics,  published  in  1831. 

Action  and  Uses. — The  operation  of  rhatany  in  the  system  does 
not  differ  materially  from  that  of  kino  and  catechu,  but  perhaps  it 
more  closely  resembles  the  former  than  the  latter  in  its  effects.  Like 
these  medicines,  it  is  somewhat  tonic  in  small  doses,  in  larger  ones 
powerfully  astringent,  and  in  the  latter  case  has  a  tendency  to  produce 
gastric  uneasiness  and  oppression. 

As  it  has  been  stated  above,  the  original  application  of  krameria  in 
medicine  was  in  cases  of  passive  hemorrhage ;  in  uterine  hemorrhage 
after  labor,  menorrhagia,  hematuria,  haemoptysis,  haematemesis,  and  epis- 
taxis  it  was  represented  as  having  proved  very  efficacious.  In  these 
affections  its  virtues  have  been  since  confirmed  by  Koop,  Sachs,  Sun- 
delin,  and  others.  Dr.  Watson  refers  to  a  case  of  hsematuria  in  which 
a  scruple  of  the  extract  of  rhatany  mixed  with  water  was  given  three 
times  a  day.  The  ordinary  routine  of  treatment  had  before  been  tried 
without  benefit,  but  after  the  first  dose  of  rhatany  the  hemorrhage 
ceased.2  Rilliet  and  Barthez  relate  two  cases  of  intestinal  and  gastric 
hemorrhage  in  new-born  twin  infants,  in  which  enemata  of  a  decoction 
of  rhatany,  and  compresses  soaked  with  the  same  and  applied  to  the 
abdomen,  did  not  appear  to  be  of  any  service,  although  the  children 
recovered.3  In  that  form  of  menorrhagia  which  females  describe  by 
the  phrase  "being  almost  constantly  unwell,"  and  where  the  aggregate 
quantity  of  the  discharge  may  not  greatly  exceed  the  common  monthly 
amount,  Dewees  frequently  succeeded  in  effecting  a  cure  by  means  of 

1  Journal  de  Medecine  (de  Leroux),  Nov.  1816,  xxxvii.  212. 

2  Lectures,  3d  Am.  ed.,  p.  903.  s  Maladies  des  Enfants,  2eme  ed.,  ii.  301. 
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two  drachm  doses  of  the  tincture  of  rhatany  three  or  four  times  a  day, 
or  six  grains  of  the  extract  with  one  or  two  grains  of  rhubarb,  repeated 
at  similar  intervals.1  The  medicine  had  before  been  successfully  used 
by  Gardien  and  Euitz.  Dr.  Levrat,  of  Lyons,  made  use  of  an  extract 
prepared  with  alcohol  and  sulphuric  acid,  which  is  represented  as  pos- 
sessing a  highly  constrictive  and  somewhat  irritant  action  upon  the 
stomach,  and  as  peculiarly  efficient  in  all  forms  of  passive  hemorrhage.2 

The  tonic  property  which  rhatany  appears  to  possess,  as  well  as  as- 
tringency,  has  caused  it  to  be  prescribed  in  cases  of  debility  and  ex- 
haustion, from  whatever  cause.  Tournel  attributes  to  it  the  prevention 
of  miscarriage  in  delicate  women  who  had  previously  been  subject  to 
this  accident;  incontinence  of  urine,  a  scorbutic  state  of  the  mouth, 
fever  from  atony,  and  atonic  dyspepsia,  are  all  of  them  said  to  have 
been  successfully  treated  with  this  remedy.3 

The  heal  applications  of  rhatany  are  more  general,  if  not  more  valu- 
able, than  its  internal  uses.  One  of  the  most  important  of  these  ap- 
plications is  in  the  treatment  of  fissure  of  the  anus.  As  M.  Trousseau 
remarks,4  the  ordinary  treatment  formerly  consisted  either  in  applying 
relaxing  ointments,  which  were  intended  to  overcome  the  constriction, 
or  in  preventing  the  constriction  by  dividing  the  sphincter  muscle  of 
the  anus  with  the  knife.  But  Bretonneau,  observing  in  certain  cases 
that  the  apprehension  of  pain  prevented  those  who  suffered  with  this 
disease  from  voiding  the  bowels,  and  that  consequently  the  rectum 
became  distended  more  and  more  with  faeces,  the  mass  to  be  discharged 
more  voluminous,  and  therefore  the  pain  in  voiding  it  greater,  consid- 
ered that  by  restoring  the  rectum  to  its  normal  size  and  power  he 
should  promote  the  cure  of  the  disease.  He  accordingly  prescribed 
enemata  made  with  a  watery  solution  of  rhatany  and  some  of  the 
tincture,  and  succeeded  perfectly  in  curing  this  painful  affection.  But 
as  further  observation  showed  that  in  many  cases  of  fissure  of  the 
anus  no  constipation  existed,  and  yet  that  rhatany  effected  a  cure,  it 
was  evident  that  the  preceding  view  of  its  operation  could  not  be 
exclusively  accepted.  It  must  be  presumed,  indeed,  that  the  astrin- 
gent action  of  the  medicine  diminishes  the  afflux  of  blood  to  the  part, 
and  also  directly  as  well  as  indirectly  promotes  the  cicatrization  of  the 
fissures  by  rendering  the  rectum  and  the  anus  less  distensible  by  the 
efforts  of  defecation.  The  following  mode  of  using  rhatany  in  this 
disease  is  recommended  by  M.  Trousseau.  An  emollient  enema  is 
administered  every  morning  to  empty  the  bowel,  and  half  an  hour 
afterwards  a  solution  of  a  drachm  or  a  drachm  and  a  half  of  rhatany 
in  five  ounces  of  water,  with  the  addition  of  a  drachm  of  tincture  of 
rhatany,  is  thrown  into  the  bowel.  A  similar  enema  should  be  taken 
at  night,  and  on  both  occasions  it  should  be  retained  only  for  a  mo- 
ment. This  remedy,  with  some  modifications  in  the  mode  of  applying 
it,  rendered  necessary  by  the  peculiarities  of  individual  cases,  is  nearly 
always  successful.  If  the  bowels,  as  is  usually  the  case,  are  confined, 
they  must  be  kept  open  during  the  treatment  by  gentle  laxatives  and 

1  Diseases  of  Females,  3d  ed.,  p.  153.  2  Ball,  de  Therap.,  xxiii.  319. 

>  Mkkat  and  De  Lens,  Diet,  de  Mat.  Med.,  iii.  727. 
4  Therapeutique,  5eme  6d.,  i.  124. 
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appropriate  food.  M.  Trousseau  advises,  as  -the  best  laxative  under 
the  circumstauces,  from  one-fifth  of  a  grain  to  one  grain  of  the  pow- 
dered root  of  belladonna.  The  patient  for  whom  this  method  is  pre- 
scribed should  be  warned  that  his  sufferings  will,  for  the  first  two  or 
three  days,  be  aggravated  by  the  more  frequent  necessity  of  going  to 
stool ;  but  this  annoyance  is  usually  temporary,  and  is  followed  by 
inexpressible  relief.  Moreover,  the  frequency  of  using  the  injections 
must  be  regulated  by  the  ability  of  the  patient  to  bear  their  repetition, 
and  should  gradually  be  diminished  as  the  disease  declines.  Enemata 
of  rhatany  are  also  beneficial  in  the  treatment  of  dysentery.  In  small 
quantity  they  are  sometimes  recommended  to  relieve  tenesmus  in  this 
disease;  but  we  have  employed  enemata  of  a  pint  of  the  infusion  of 
rhatany  with  marked  advantage,  not  only  in  alleviating  the  tenesmus, 
but  in  controlling  the  disease  itself. 

Marchal,  Blache,1  and  Trousseau  have  also  applied  the  same  solution 
to  the  treatment  of  sore  nipples.  The  last-named  physician  prescribes, 
in  addition,  a  thin  paste  made  with  the  extract  and  white  of  egg,  which 
he  allows  to  remain  in  the  fissures  of  the  nipple,  when  they  exist,  taking 
care  to  wash  the  part  each  time  before  the  child  nurses,  and  to  allow 
it  to  nurse  as  little  as  possible. 

Dr.  Detmold,  of  Hanover,  states  that  he  has  never  failed  to  cure 
ordinary  ozsena,  or  the  chronic  fetid  and  purulent  discharge  from  the 
nasal  passages,  by  means  of  an  injection  composed  of  from  60  to  120 
grains  of  chloride  of  lime  rubbed  up  in  a  glass  mortar  with  thirteen 
ounces  of  decoction  of  rhatany  root,  and  strained  off  after  standing  for 
half  an  hour.2  It  should  be  injected  three  or  four  times  a  day  by 
means  of  a  syringe,  having  a  long  canula  or  a  piece  of  catheter  at- 
tached. The  defect  of  this,  and  all  similar  remedies,  is,  that  when  the 
disease  occupies,  as  it  often  does,  the  frontal  sinus,  it  is  entirely  beyond 
the  reach  of  an  injection. 

Solution  of  the  extract  of  rhatany  has  also  been  recommended  as 
a  collyrium  in  blennorrhceal  ophthalmia,  as  a  wash  for  mercurial  and 
other  forms  of  stomatitis,  as  a  gargle  in  cases  of  relaxation  of  the 
uvula  and  pharyngeal  mucous  membrane,  and  as  aninjection  in  blennor- 
rhoea  and  leucorrhcea,  and  as  an  application  to  profusely  suppurating 
and  painful  portions  of  the  skin. 

Administration. — The  dose  of  'powdered  rhatany  is  stated  at  from 
twenty  to  forty  grains,  but  this  form  of  the  medicine  is  seldom  or 
never  employed.  An  infusion,  made  with  one  ounce  of  krameria  to 
a  pint  of  boiling  water,  macerated  for  four  hours  and  strained,  may  be 
given  in  doses  of  two  fluidounces.  The  extract  (Extractum  Kra- 
MERIJe)  may  be  administered  in  doses  of  from  ten  to  twenty  grains ; 
in  powder  when  it  is  intended  to  act  upon  the  stomach,  in  solution 
when  it  is  meant  to  be  absorbed.  The  tincture  and  also  the  syrup  of 
rhatany  are  officinal.  The  dose  of  the  former  is  a  fluidrachm,  and  of 
the  latter  half  a  fluidounce.  For  infants  at  the  breast,  the  dose  of  the 
syrup  is  from  twenty  minims  to  a  fluidrachm.     It  is  often  used  in 

'  Abeille  M£d.,  i.  255.  *  Brit,  and  For.  Med.  Rer.,  xii.  549. 
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summer  complaint,  and  kindred  disorders,  when  there  is  no  marked 
evidence  of  inflammatory  action. 


QUERCUS   ALBA.— White   Oak  Bark. 
Quercus   Tinctoria.  —  Black  Oak  Bark. 

Description. — The  bark  of  the  oak,  a  tree  of  which  there  are  very 
numerous  species,  and  which  abounds  in  the  temperate  portions  01 
the  northern  hemisphere,  is  everywhere  essentially  the  same,  but  of 
the  two  officinal  species,  Q.  alba  is  remarkable  for  astringency,  and  Q. 
tinctoria  for  possessing  tonic  qualities. 

Quercus  alba,  or  American  white  oak,  furnishes  a  bark  which,  when 
deprived  of  its  epidermis,  "is  of  a  light-brown  color,  of  a  coarse, 
fibrous  texture,  and  is  not  easily  pulverized.  It  has  a  feeble  odor, 
and  a  rough,  astringent,  and  bitterish  taste."  It  yields  its  active  pro- 
perties, which  depend  chiefly  upon  tannin  and  gallic  acid,  to  water 
and  alcohol. 

Quercus  tinctoria  is  so  called  because  it  yields  a  valuable  yellow 
color,  used  as  a  dye  for  wool  and  silk.  This  coloring  matter  causes  it, 
when  chewed,  to  stain  the  saliva  yellow.  Black  oak  bark,  or  quercitron, 
as  it  is  called  in  commerce,  contains,  besides  tannin  and  gallic  acids,  a 
peculiar  principle  which  combines  with  salifiable  bases,  and  is  called 
quercitrin  or  quercitric  acid. 

History. — Dioscorides  says  that  all  oaks  are  astringent,  and  refers 
to  the  inner  bark  as  the  principal  seat  of  this  property.  The  decoction 
of  oak  bark  is  useful,  he  remarks,  in  haemoptysis  and  dysentery,  and 
pessaries  are  made  of  it  when  bruised  to  restrain  uterine  hemorrhage. 
Bruised  oak  leaves,  he  adds,  are  used  to  cure  inflammations  and 
fortify  relaxed  parts.'  Acorns  were  recommended  in  similar  cases, 
but  as  less  powerful ;  and  many  of  the  ancient  writers  speak  of  them 
as  being  used  for  food.  Pliny  gives  a  very  interesting  account  of  the 
oak  tree  and  its  uses.2  The  Arabians  chiefly  describe  acorns,  which 
they  say  possess  astringency,  and  that  they  are  used  for  food,  but  are 
very  little  to  be  depended  upon. 

Action  and  Uses. — It  is  said  that  the  bodies  of  animals  that  have 
had  a  certain  quantity  of  oak  bark  mixed  with  their  food  for  some 
time  before  being  killed  resist  putrefaction  in  an  extraordinary  man- 
ner, and  that  tan  is  administered  to  animals  threatened  with  gangrene 
after  severe  injuries.  Hence,  it  has  been  suggested,  although  the 
analogy  seems  a  forced  one,  that  large  doses  of  this  substance  might 
possibly  be  useful  in  typhoid  forms  of  disease. 

Preparations  of  oak  bark  have  been  given  internally  in  various 
hemorrhages,  and  in  chronic  fluxes  of  the  bowels  and  bronchia,  and 
even  in  intermittent  fever,  but  they  are  seldom  resorted  to  when  other 
and  more  potent  or  appropriate  remedies  are  at  hand.  An  infusion  of 
roasted  acorns  has  been  used  in  the  atonic  diarrhoea  of  children.     Bar- 

1  Mat.  Med.,  lib.  i.  cap.  cxxi.  *  Hist.  Nat.,  lib.  xvi.  cap.  i.  et  seq. 
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bier  was  of  opinion  that  the  emanations  of  tanyards  counteract  the 
miasm  of  intermittent  fever,  and  a  similar  notion  has  prevailed  in 
regard  to  tubercular  phthisis.  Thackrah  held  this  opinion  regarding  the 
latter  affection,  stating  that,  after  careful  inquiry  at  several  tanyards, 
he  could  not  hear  of  a  single  example  of  this  formidable  disease.  He 
quotes  also  the  statement  of  Dr.  Dods,  that  he  had  "  not  been  able  to 
discover  one  unequivocal  instance  of  death  to  have  taken  place  in  an 
operative  tanner  from  phthisis,  in  its  tubercular  form,  in  any  part  of 
the  kingdom.'"  Geoffroy  remarked  also  that  the  workmen  employed 
in  tan-pits  are  rarely  attacked  with  intermittent  fever.2 

Externally,  decoctions  and  fomentations  of  oak  bark  have  been  used 
for  all  the  purposes  to  which  the  other  astringents  are  applied ;  in 
prolapsus  of  the  rectum,  haemorrhoids,  leucorrhcea,  relaxation  of  the 
mucous  membrane  of  the  fauces,  to  promote  the  contraction  of  the 
skin  over  parts  which  have  been  unduly  stretched,  to  prevent  the 
formation  of  bed-sores,  to  heal  flabby  and  ill-conditioned  ulcers,  and 
promote  the  separation  and  diminish  the  smell  of  gangrenous  parts, 
and,  finally,  in  a  general  bath,  in  cases  of  extreme  debility  with  flac- 
cidity  of  the  tissues. 

Administration. — The  only  preparation  of  oak  bark  which  is 
administered  internally  is  the  decoction,  and  even  that  but  rarely.  It 
is  prepared  by  boiling  an  ounce  of  the  bruised  bark  in  a  pint  and  a 
half  of  water  to  a  pint.  The  dose  is  a  wineglassful.  A  decoction 
made  of  double  the  strength  of  that  just  described  should  be  prepared 
for  external  use. 


EOSA   GALLICA.  — Red  Roses. 

Description. — Two  species  of  rose  are  recognized  in  the  United 
States  Pharmacopoeia,  Rosa  centifolia  and  Rosa  Gallica.  The  former, 
commonly  called  hundred-leaved  rose,  is  chiefly  used  in  the  preparation 
of  rose-water.  Its  petals  are  somewhat  laxative  in  their  action.  Red 
roses  are  not  extensively  cultivated  for  medicinal  purposes  in  this 
country.  They  are  very  abundant  in  the  South  of  Europe,  and  par- 
ticularly in  France,  whence  the  name  of  R.  Gallica.  They  are  also 
extensively  cultivated  in  Germany  and  Holland.  The  petals  are  large, 
of  a  velvety  appearance,  and  crimson  color,  and,  when  dry  have  a 
grateful  fragrance.  Their  taste  is  slightly  astringent  and  somewhat 
bitter.  Red  roses  contain  tannic  and  gallic  acids,  volatile  oil,  coloring 
matter,  &c.     Their  infusion  has  an  acid  reaction. 

History. — The  earliest  mention  of  roses  as  a  medicine  is  that  made 
by  Homer,  of  their  being  used  at  the  time  of  the  Trojan  war.  Several 
species  are  referred  to  in  the  Hippocratic  writings,  and  the  leaves  are 
stated  to  be  useful  in  uterine  and  other  hemorrhages,  and,  when  bruised, 
as  an  application  to   inflamed  and  ulcerated   parts.3     According  to 

'  Effects  of  Arts,  &c,  on  Health,  &c,  p.  61. 
a  Fatissiek's  edit,  of  Rammazini,  p.  144. 
1  Daubach,  Arzneiin.  des  Hippocrates,  p.  80. 
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Dioscorides,  roses  are  cooling  and  astringent.  He  describes  a  mode 
of  extracting  their  juice  to  be  used  lor  inflamed  eyes,  and  a  preparation 
of  the  dried  leaves  in  wine  as  a  sedative  and  astringent  application 
to  these  organs,  to  the  ears,  gums,  anus,  &c.  He  recommends  a  powder 
of  dried  rose-leaves  for  intertrigo,  and  says  that  an  infusion  of  rosebuds 
confines  the  bowels  and  is  useful  in  haemoptysis.1  Several  varieties  of 
the  rose  are  mentioned  by  Arabian  writers,  as  red,  white,  yellow,  and 
even  black.  They  report  Persian  roses  to  be  the  best,  and  describe 
them  as  of  a  dark  color,  powerful  fragrance,  and  having  thick-set  petals. 
They  assign  to  them  the  qualities  already  enumerated,  mention  a  gar- 
gle made  with  roses  boiled  in  honeyed  water,  say  that  they  lessen  in- 
toxication, repress  the  venereal  appetite,  remove  warts,  heal  ulcers  and 
aphthae,  and  correct  fetor  of  the  breath.  Bruised  rose-leaves  are  re- 
commended as  an  application  to  inflamed  eyes,  and  confection  of  roses 
as  an  internal  medicine.2 

Action  and  Uses. — Eed  roses  have  been  used  for  the  same  pur- 
poses as  the  other  medicines  of  their  class,  and  even  to  cure  pulmonary 
consumption.  They  are  seldom  prescribed  at  the  present  day,  except 
in  preparations  which  serve  as  excipients  to  other  medicines.  Al- 
though commonly  regarded  as  astringent  (and  the  unexpanded  petals 
are  really  so),  the  full-blown  flowers  are,  like  those  of  the  hundred- 
leaved  species,  slightly  laxative.  An  infusion  of  rose-leaves  is  fre- 
quently prescribed  with  honey  (Mel  RosyE),  vinegar,  &c,  as  a  gargle, 
as  a  vehicle  for  the  administration  of  sulphuric  acid  in  hemorrhage, 
&c.  The  compound  infusion  (Infusum  Ros^e  Compositum)  forms  a 
useful  solvent  for  the  salts  of  quinia  and  the  sulphate  of  magnesia, 
the  taste  of  which  it  partially  conceals.  Confection  of  roses  (Confec- 
Tio  Ros.e)  is  the  usual  excipient  of  substances  given  in  the  pilular 
form,  and  which  it  is  desired  should  speedily  dissolve  in  the  stomach. 
Honey  of  roses  (Mel  Rosj3)  forms  an  excellent  detergent  application 
to  aphthous  and  other  ulcerations  of  the  mouth  and  fauces ;  and  syrup 
of  roses  (Syrupus  Ros^e  Gallics,  Br.Phar)  is  employed  occasionally 
as  a  laxative  for  infants  in  the  dose  of  two  fluidrachms.  It  may  also 
be  used  as  a  coloring  and  sweetening  ingredient  of  mixtures. 


EUBUS   VILLOSUS.— Blackberry  Root. 

Rubus  Trivialis.  —  Dewberry  Root. 

Description. — These  are  the  roots  of  two  indigenous  plants  which 
abound  in  the  middle  and  southern  portions  of  the  United  States,  and 
are  familiar  to  every  one  by  their  agreeable  fruit.  The  blackberry  is 
a  shrub  of  from  three  to  six  or  seven  feet  high,  and  the  dewberry 
a  creeping  vine.  Both  bear  compound  round  or  conical  berries, 
which  are  black  when  ripe,  and  consist  of  pulpy  seed-globules,  each 
containing  a  seed.  The  root  of  the  former  is  woody,  varying  from  an 
inch  in  diameter  to  the  size  of  a  straw,  and  is  covered  with  a  reddish- 

1  Mat.  Med.,  lib.  i.  cap.  cxii.  *  Ebs  Baithae,  ed.  Sontheimer,  ii.  582. 
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brown  epidermis;  while  that  of  the  latter  is  smaller,  and  is  of  a  dark 
grayish  color.  Their  virtues  reside  in  the  bark,  which  is  very  astrin- 
gent and  somewhat  bitter ;  they  may  be  extracted  by  boiling  water 
and  by  diluted  alcohol. 

Action  and  Uses. — These  roots  possess  astringent  and  probably 
tonic  virtues,  and  are  much  used  in  the  summer  compla-int  and  diar- 
rhoea of  children  as  a  domestic  remedy.  Usually  a  decoction  is  pre- 
pared, in  the  proportion  of  an  ounce  of  the  root  to  a  pint  of  water, 
or  sometimes  of  milk,  according  to  the  stage  of  the  disease  and  the 
condition  of  the  patient.  Dr.  Chapman  says  that  to  check  the  inor- 
dinate evacuations  which  commonly  attend  the  protracted  stages  of 
cholera  infantum  no  remedy  has  ever  done  so  much  good  in  his  prac- 
tice. Some  persons  have  claimed  for  it  antilithic  virtues.  It  may 
be  used  for  internal  hemorrhages  in  the  absence  of  more  efficient 
medicines. 

Uva  Uesi,  vid.  Diuretics. 

Various  other  vegetable  astringents  have  been  used  in  medicine, 
such  as  Monesia,  Bistort  (Polygonum  bistorta),  Tormentil  (Torment ilia), 
Marsh  Rosemary  (Statice),  Plantain  (Plantago  major).  Agrimony  (Agri- 
monia  eupatorium),  Alum  root  (Heuchera),  Hardhack  (Spircea  tomen- 
tosa),  Beech  Drop  (Orobanrhe  Virginiana),  Avens  (Geum  Virginianum 
et  Rivale),  Persimmon  (Diospyros),  &c.  Indeed,  ofall  the  medicinal 
qualities  with  which  plants  are  endowed,  astringency  is  possessed  by 
the  greatest  number.  But  those  which  have  been  described  already, 
with  some  detail,  will  probably  be  found  more  than  sufficient  to  meet 
the  demands  of  medical  practice. 


Class  III. 

IRRITANTS. 


As  their  name  imports,  irritants  are  medicines  intended  to  irritate 
the  part  to  which  they  are  applied.  They  are  conveniently  divided 
into  two  classes,  the  first  of  which  comprehends  rubefacients,  so  called 
because  they  redden  the  integument  by  quickening  its  capillary  cir- 
culation ;  the  second  comprises  agents  which  are  capable,  more  or 
less  completely,  of  disturbing  the  arrangement  of  its  organic  constitu- 
ents. These  are  epispastics  (from  o*au>,  I  draw),  or  blistering  agents, 
which  cause  an  elevation  of  the  epidermis,  with  a  secretion  of  serum 
beneath  it,  and  caustics  or  escharotics,  which  destroy  the  organization 
of  the  tissues  (from  xcuu,  T  burn,  fzapa,  an  eschar). 

The  purposes  for  which  medicines  of  this  class  are  employed  may  be 
described  by  the  terms  irritant,  counter-irritant,  depletory,  and  escha- 
rotic.  The  first  of  these  titles  is  generical,  but  it  is  also  used  in  a  more 
restricted  sense,  implying  that  the  irritation  produced  embraces  the 
entire  operation  of  the  medicine,  or  at  least  the  only  one  aimed  at  as 
a  therapeutical  object.  Counter-irritation  includes  derivation  and  re- 
vulsion. Of  the  two  latter  terms,  which  were  introduced  by  Galen, 
derivation  implies  that  an  irritation  or  discharge  is  produced  in  one 
organ,  for  the  relief  of  another  in  a  state  of  disease.  This  author 
describes  revulsion  as  an  operation  tending  to  draw  away  a  morbid 
action  from  its  seat,  having  a  downward  direction  in  affections  of  the 
upper  part  of  the  body,  an  outward  direction  for  those  of  the  interior, 
&c.  According  to  these  definitions  revulsion  is  merely  a  mode  of 
derivation  ;  but  as  both  imply  a  particular  mode  of  action  which  is 
assumed  rather  than  proved,  the  term  counter-irritation,  which  denotes 
the  fact  common  to  both,  without  involving  any  hypothesis,  appears 
to  be  preferable  to  either. 

Many  irritants  are  to  be  found  among  internal  remedies  of  the  eme- 
tic, purgative,  diuretic,  and  other  classes.  Sanguineous  depletion,  and 
especially  local  depletion,  has  also  a  derivative  operation,  partly  by 
means  of  its  irritant  action,  and  partly  in  virtue  of  the  laws  which 
govern  the  circulation ;  but  it  has  also  an  antiphlogistic  influence, 
which  entitles  it,  as  a  medicinal  agent,  to  a  place  among  sedative 
medicines,  if  it  is  not  to  be  classed  among  surgical  remedies.     But 


CLASS    III  ]  IRRITANTS.  221 

many  irritants  are  true  depletives,  although  the  fluid  which  they 
evacuate  is  not  blood,  but  serum  or  pus,  the  discharge  of  which  is 
hardly  less  operative  as  a  remedial  agent  than  the  loss  of  blood  itself. 

Mechanism  of  Medicinal  Irritation. — Irritant  medicines  are  chiefly  used 
to  modify  the  vascularity  and  the  nutrition  of  diseased  parts,  and  espe- 
cially to  control  congestion  and  the  other  elements  of  inflammation. 

Inflammation  is  a  disordered  and  exaggerated  mode  of  nutrition. 
In  both  processes  the  same  essential  elements  are  concerned.  The 
heat,  redness,  pain,  and  swelling,  which  characterize  the  former,  are 
simply  the  normal  processes  of  the  latter  abnormally  augmented  and 
more  or  less  modified  in  their  phenomena  by  the  causes  which  pri- 
marily occasion  them,  and  by  the  state  of  the  economy  in  which  they 
occur.  By  a  reference  to  the  mechanism  of  inflammation,  we  are 
enabled  to  explain,  in  part  at  least,  the  curative  action  of  irritant 
applications. 

Inflammation  consists  essentially  in  the  afflux  of  blood  to  a  part, 
and  the  reactions  which  thereupon  ensue.  There  is  a  stage  of  the 
process  in  which  the  affluent  blood  is  contained  wholly  within  the 
bloodvessels,  where  it  stagnates.  At  this  stage  the  oppressed  organ 
struggles  under  its  unusual  load,  and  often  unsuccessfully,  unless 
spurred  to  extraordinary  efforts  by  some  stimulus  from  without.  But 
under  this  impulse  the  accumulated  blood  is  urged  along  its  channels, 
the  distended  vessels  contract,  and  the  part  returns  to  its  normal  con- 
dition bearing  no  trace  of  the  violence  it  has  undergone.  But  in  the 
supposed  case,  inflammation  has  not  been  fully  established,  it  is  either 
of  that  form  which  is  called  erythematous,  or  it  represents  the  con- 
gestive stage  of  the  forms  which  tend  to  produce  ulterior  changes. 
In  the  latter  effusion  succeeds  congestion.  The  liquor  sanguinis 
escaping  through  the  walls  of  the  bloodvessels  floods  the  adjacent 
cellular  tissue,  and  there  coagulates;  to  the  redness,  swelling,  and  heat 
of  the  first  or  congestive  stage,  succeed  the  greater  redness,  swelling, 
and  heat,  and  the  hardness  and  pain  of  the  second  stage  of  the  process, 
and  it  now  depends  in  a  great  measure  upon  the  use  of  remedial  agents 
how  long  the  solidified  effusion  shall  remain,  and  whether  the  destruc- 
tive processes  of  suppuration,  ulceration,  or  gangrene,  shall  ensue. 
While  the  morbid  deposit  is  recent,  susceptible  of  absorption,  and 
still  prone  to  suppurative  or  other  degeneration,  the  danger  consists 
in  an  excessive  activity  of  the  molecular  changes.  To  moderate  these, 
and  to  restrict  them  within  proper  limits,  the  counter-irritant  operation 
of  the  present  class  of  remedies  is  invoked ;  for,  under  a  law  of  the 
economy,  an  artificial  inflammation  acting  at  a  certain  distance  from 
one  of  spontaneous  origin,  palliates  this  latter,  and  often,  at  the  will  of 
the  physician,  arrests  its  progress  towards  disorganization.  Finally, 
if  the  exudation,  whether  strictly  inflammatory,  or,  owing  to  its  close 
analogy  with  the  products  of  nutrition,  persists  in  such  bulk,  form,  or 
position  as  to  render  its  removal  desirable,  the  class  of  irritant  medi- 
cines affords  agents  which  imitate  the  destructive  processes  above 
referred  to,  and  by  prolonged  suppuration,  or,  more  rapidly,  by  an 
escharotic  action,  reduce  them  to  less  troublesome  dimensions,  or  de- 
stroy them  entirely. 
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In  the  preceding  remarks  the  most  ordinary  type  of  local  inflamma- 
tion, the  phlegmonous,  has  been  chiefly  referred  to.  But  inflammation 
is  frequently  characterized  by  extreme  pain,  by  swelling,  and  by  red- 
ness, although  the  effusion  of  plastic  matter  may  be  very  slight  or 
absolutely  wanting.  Such  a  form  of  disease  is  familiarly  exhibited 
in  rheumatism,  which,  even  in  its  most  active  varieties,  does  not  pro- 
duce an  organizable  effusion  in  any  degree  proportioned  to  the  amount 
of  pain,  heat,  and  swelling,  which  it  occasions,  or  one  which  at  any 
time  tends  to  purulent  degeneration.  Mobility  from  place  to  place  is 
a  characteristic  symptom  of  this  affection.  A  step  further  removed 
from  typical  inflammation,  we  find  neuralgic  affections  presenting  the 
element  pain  in  its  purest  form,  and  often  in  its  highest  degree,  and 
only  exceptionally  attended  with  swelling,  heat,  or  redness.  The 
peculiarities  of  rheumatic  and  neuralgic  affections  depend  to  some 
extent,  no  doubt,  upon  the  fibrous  and  nervous  tissues  in  which  they 
are  seated  ;  yet  both  of  these  tissues  are  liable  to  changes  produced  by 
traumatic  causes,  which  prove  that  they  are  susceptible  of  inflamma- 
tion with  all  its  ordinary  phenomena.  We  must,  therefore,  conclude 
that  rheumatism  and  neuralgia,  while  embracing  inflammatory 
elements,  do  not  derive  from  them  their  characteristic  features.  They, 
indeed,  throughout  the  greater  part  of  their  course,  manifest  a  facility 
of  translation  from  one  part  to  another  which,  while  it  proves  the  exist- 
ence in  them  of  a  specific  pathological  element,  independent  of,  or  at 
least  differing  from  inflammation,  renders  them  peculiarly  amenable 
to  the  action  of  revulsive  agents,  a  chief  condition  of  whose  salutary 
influence  is  the  possibility  of  displacing  the  morbid  process  for  the 
removal  of  which  it  is  employed. 

Theory  of  Counter-Irritation. — The  question  in  what  manner  an 
artificial  congestion  or  inflammation  modifies  one  which  is  of  a 
morbid  nature,  is  a  problem  which  has  at  all  times  been  investigated, 
but  until  quite  recently  without  success.  The  objection  was  con- 
stantly urged  to  the  most  ingenious  theories,  that  one  spontaneous 
inflammation  succeeding  another  in  a  neighboring  part  aggravates 
the  latter  as  well  as  the  general  condition  of  the  patient,  instead  of 
benefiting  either.  But  this  argument  ceases  to  have  weight  when  it 
is  considered  that  the  case  in  question  is  very  far  from  being  an 
analogous  one  to  that  in  which  an  artificial  irritation  is  produced  upon 
a  sound  part  for  the  relief  of  an  organ  which  was  previously  diseased. 
In  the  former  case,  the  very  occurrence  of  the  second  inflammation  is 
an  evidence  of  the  weakness  of  the  system,  and  the  cause  of  an  addi- 
tional loss  of  power.  So  neither  does  the  occurrence  of  bed-sores  in 
typhoid  fever,  and  in  all  diseases  of  a  typhoid  type,  nor  the  existence 
of  the  cutaneous  eruptions  in  exanthematous  affections,  at  all  relieve 
internal  derangements,  because  both  the  one  and  the  other  arise  from 
the  same  morbid  cause.  It  has,  indeed,  been  suggested  that  the 
breaking  out  of  an  exanthema  constitutes  a  sort  of  revulsive  act,  and 
in  evidence  of  this  opiuion  the  subsidence  of  the  febrile  symptoms 
which  coincides  with  the  appearance  of  the  eruption,  has  been  pointed 
out.  But  the  palliation  of  distress  Avhich  then  occurs  might  with  more 
propriety  be  compared  to  the  relief  experienced  in  a  limb  on  the  re- 
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moval  of  a  band  which  had  obstructed  the  circulation  in  its  blood- 
vessels. The  real  action  of  the  eruption  is  better  seen  when  it  has 
reached  its  maturity  and  a  secondary  fever  is  developed  which  is  the 
direct  effect  of  the  irritation  of  the  skin,  and  one  of  the  principal  dan- 
gers of  the  affections  in  which  it  occurs. 

But,  apart  from  all  theoretical  or  analogical  illustrations  of  the 
subject,  the  fact  is  patent  that  secondary  spontaneous  inflammations 
aggravate,  while  artificial  inflammations,  duly  regulated,  palliate  or 
cure  those  which  arise  primarily  and  idiopathically.  How,  then,  we 
repeat,  is  this  palliative  or  curative  power  exerted  ?  Is  it  through 
the  vascular  system  ?  Undoubtedly  we  see  the  blood  retreat  from  the 
inflamed  part,  and  accumulate  in  that  to  which  the  irritant  is  applied. 
But,  between  these  two  facts,  no  connection,  save  a  mechanical  one, 
is,  at  first  sight,  apparent,  and  that  is  insufficient  to  explain  the  phe- 
nomenon. Or,  if  we  invoke,  as  rightfully  we  may,  the.  intervention 
of  the  nervous  system,  it  still  remains  difficult  to  explain  how  the 
addition  of  a  point  of  irritation  should  diminish  an  irritation  already 
existing.  Yet  it  is  only  by  the  laws  of  the  nervous  system  that  the  diffi- 
culty can  be  solved.  When  we  study  the  modes  of  nervous  action,  it 
soon  becomes  evident  that  it  is  never  equally  intense  in  two  different 
points  at  the  same  time.  We  cannot  attend  to  two  perceptions  at  the 
same  instant ;  whether  they  be  mental  ideas  or  sentient  impressions, 
the  stronger  eclipses  the  feebler.  This  is  so  true  that  no  fact  is  more 
familiar  than  that  a  strong  mental  emotion  renders  us  insensible  to 
bodily  pains,  and  that  when  several  of  the  latter  occur  at  the  same 
time,  the  severest  only  is  perceived.  It  is  also  well  known  that  the 
mind  is  strengthened,  and  its  organ,  the  brain,  enlarged  by  mental 
exercise,  at  the  expense  of  the  nutritive  functions  of  the  body ;  and  that 
the  brain  cannot  long  be  powerfully  exercised  while  a  large  demand 
is  made  for  vital  force  by  other  organs,  as  those  of  digestion  and  loco- 
motion. Thus  the  activity  of  the  nervous  system  in  one  part  dimi- 
nishes its  activity  in  others,  and  the  vigor  of  the  organic  processes  at 
the  same  time.  And  hence,  as  secretion  and  nutrition  are  directly 
dependent  upon  nervous  influence,  it  is  easy  to  understand  how  an 
irritation,  capable  of  exciting  the  inflammatory  process,  should  lessen 
the  activity  of  a  similar  process  in  a  neighboring  part. 

It  is  a  familiar  fact  that  the  body  is  an  assemblage  of  organs  which 
are  constantly  exerting  a  reciprocal  influence  upon  one  another,  so 
that  all  are  more  or  less  involved  in  the  derangements  of  each,  while 
every  one  at  the  same  time  has  special  relations  which,  when  it  is  dis- 
eased, call  forth  a  special  group  of  sympathetic  phenomena.  The 
sympathies  between  the  mammas  and  ovaries  in  the  female,  and 
between  the  testes  and  parotid  glands  in  the  male,  are  familiarly 
illustrated  by  the  reciprocal  transference  of  morbid  states  involving 
congestion  from  one  of  these  organs  to  the  other.  It  is  an  ancient 
method  of  treating  amenorrhcea,  to  apply  cupping-glasses  to  the 
breasts,  and  it  is  said  that  suction  of  the  nipples  in  a  pregnant  woman 
will  produce  abortion.  Examples  of  sympathy  between  remote  parts, 
and  exerted  through  the  organ  of  the  mind,  are  innumerable.  Emo- 
tions of  pleasure  or  shame  suffuse  the  face  with  blushes,  while  fear 
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and  other  depressing  passions  blanch  the  cheeks,  chill  the  extremities, 
bedew  the  skin  with  a  cold  sweat,  or  even  cause  the  faeces  or  urine  to 
be  voided.  So  emotions  of  pity  or  tenderness  make  the  tears  flow ; 
the  sight  or  even  the  idea  of  lascivious  objects  causes  erection  of  the 
genital  organs ;  the  odor  or  sight  of  agreeable  food,  or  even  the  thought 
of  it,  makes  the  mouth  water,  while  disgusting  objects  turn  the  sto- 
mach, and  alarming  ones  suspend  digestion  or  destroy  the  appetite. 
Equally  striking  illustrations  drawn  from  disease  may  be  adduced  of 
the  mutual  inter-dependence  of  distant  organs  not  so  directly  asso- 
ciated in  function  as  those  above  alluded  to.  Obstinate  constipation 
has  been  overcome  by  causing  the  patient  to  stand  upon  a  wet  marble 
pavement ;  phthisis  has  often  supervened  upon  the  cure  of  a  fistula  in 
ano,  the  suppression  of  an  issue,  or  other  habitual  discharge;  and,  still 
more  frequently,  apoplexy  and  other  internal  congestions  have  fol- 
lowed the  same  causes.  The  translation  of  gout  and  rheumatism  to 
the  brain,  heart,  stomach,  &c,  when  suppressed  in  the  extremities,  is  a 
familiar  fact  to  every  practitioner.  Internal  diseases  are  sometimes 
cured  by  the  sudden  and  spontaneous  outbreak  of  eruptions  upon  the 
skin,  or  by  the  formation  of  subcutaneous  abscesses.  It  is  true  that 
in  several  of  these  examples  the  existence  of  a  material  morbid  element 
circulating  in  the  blood  is  highly  probable,  but  it  is  none  the  less 
certain  that  they  illustrate  one  or  more  of  the  modes  in  which  nature 
establishes  revulsion. 

Until  very  recently  the  mechanism  of  these  interesting  and  im- 
portant operations  was  entirely  unknown.  Hunter,  in  his  interesting 
chapter  upon  "Repulsion,  Sympathy,  Derivation,  Revulsion,  and  Trans- 
lation,"1 says  that  the  second  of  these  operations,  sympathy,  perhaps 
includes  the  mode  of  action  of  the  rest.  But  this  term,  both  etymo- 
logically  and  technically,  expresses  nothing  more  than  the  fact  of  a 
consensus  between  organs  ;  it  in  nowise  explains  it.  Modern  science 
has  penetrated  more  deeply  into  the  secret  places  and  actions  of  or- 
ganized living  matter.  Since  the  discovery  of  the  relations  of  sensa- 
tion to  motion  through  the  nervous  system,  and  the  demonstration 
that  separate  nervous  fibres  convey  in  different  directions  sensory  im- 
pressions and  motor  force,  it  has  become  evident  that  all  consentaneous 
organic  processes  are  conducted  by  and  through  the  nervous  system. 
Without  this  principle  counter-irritation  could  not  exist,  and  by  its 
means  most  of  the  phenomena  of  this  therapeutic  agency  are  to  be 
explained. 

But  essential  as  the  sympathetic  influence  is  to  a  comprehension  of 
the  effects  of  irritant  remedies,  it  does  not  represent  them  all.  If  it 
did,  every  medicine  might  be  substituted  for  every  other  one  of  the 
irritant  class,  due  regard  being  had  to  its  relative  degree  of  irritant 
power.  But  it  must  be  said  of  this  as  of  every  other  class  of  the 
Materia  Medica,  that  each  individual  composing  it  possesses  proper- 
ties peculiar  to  itself,  either  in  degree  or  kind.  While  many  produce 
effects  which,  even  in  their  highest  degree,  are  vesication  or  cauteriza- 
tion, others  occasion  neither  of  these  phenomena,  but  a  pustular  erup- 

1  Works,  Am.  el.,  ili.  369. 
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tion,  which,  again,  may  be  of  different  kinds,  as  the  ecthymatous  or 
impetiginous  eruption  of  croton  oil  differs  from  the  umbilicated  pus- 
tulation  of  tartar  emetic.  Of  the  action  peculiar  to  the  several  caustics 
we  shall  have  occasion  to  make  additional  remarks.  A  still  more 
important  difference,  because  it  nearly  concerns  the  specific  mode  of 
action  of  some  of  these  medicines,  is  that  which  depends  upon  their 
absorption  and  the  development  of  their  characteristic  operation.  In 
the  introductory  chapter  to  this  work  instances  were  given  of  the  ab- 
sorption of  medicines  by  the  skin,  both  when  the  cutis  is  denuded  and 
when  the  cuticle  remains  intact.  The  most  familiar  of  the  striking  ex- 
amples of  this  sort  relates  to  cantharides,  whose  absorption  from  the 
skin,  when  it  is  used  for  blistering,  is  proved  by  the  strangury  which 
it  occasions.  The  precise  influence  of  the  absorbed  cantharidin  as  a 
therapeutical  agent  is  perhaps  not  well  established,  but,  as  is  elsewhere 
shown,  this  influence  is  viewed  by  a  large  class  of  writers  as  a  sedative 
of  the  nervous  and  arterial  systems.  Turpentine  and  iodine  may  also 
be  absorbed  by  the  unbroken  skin ;  and  the  preparations  of  mercury, 
tartarized  antimony,  and  arsenic,  even  when  thus  applied,  but  more 
frequently  when  placed  in  contact  with  the  surface  of  a  wound  or  an 
ulcer,  may  develop  the  symptoms  which  are  peculiar  to  them  when 
taken  into  the  stomach.  The  share  belonging  to  this  mode  of  action 
in  the  ordinary  operation  of  irritants  is  not  well  ascertained,  but  that 
it  is  not  inconsiderable  in  some  cases  may  be  regarded  as  certain. 

Elements  of  the  Counter-irritant  Action. — It  has  been  pointed  out  that 
one  or  more  of  the  elements  or  of  the  effects  of  inflammation  is  involved 
in  every  case  of  treatment  by  counter-irritation.  Each  one  also  may 
become  a  special  agent  of  cure.  Sometimes  pain  alone,  sometimes  the 
congestion  to  which  redness  and  swelling  are  due,  sometimes  a  serous 
or  purulent  secretion,  and  sometimes  a  disorganization  of  structure  is 
the  efficient  element  employed.   These  require  a  separate  examination. 

Pain. — The  cases  are  numerous  in  which  the  irritant  action  of  pain 
is  of  great  efficacy.  Such  are  those  of  narcotic  poisoning,  when  mere 
revulsion  would  be  inoperative,  while  agents  which  at  the  same  time 
excite  sudden  and  severe  pain,  such  as  urtication,  flagellation,  the 
application  of  hot  substances  to  different  parts  of  the  body,  are  often 
successful  in  restoring  sensibility.  Other  cases  of  insensibility  pro- 
duced by  congestion  of  the  brain  have  been  cured  by  analogous  me- 
thods. The  moxa,  vesication  by  boiling  water  or  the  hot  iron,  the 
actual  cautery,  faradization,  &c,  have  been  successful  in  relieving 
paralysis  for  which  remedies  less  energetic  and  rapid  in  their  opera- 
tion have  been  resorted  to  in  vain.  The  instances  in  which  the  pain 
of  disease  has  been  neutralized  by  pain  excited  as  a  counter-irritant 
are  made  familiar  by  daily  experience ;  for  it  cannot  be  doubted  that 
the  efficacy  of  mustard  and  ammonia  in  assuaging  the  pain  of  inflam- 
matory or  even  of  venous  congestion  is  quite  as  much  attributable 
to  the  new  pain  which  they  excite  as  to  their  revulsive  withdrawal  of 
blood  from  the  affected  part.  Even  decided  pain  is  not  a  necessary 
element  of  the  derivative  influence,  as  Hunter  says:  <:I  have  known, 
in  a  nervous  girl,  a  pain  in  one  arm  cured  by  rubbing  the  other." 

Conyalt'o,*.    The  congestive  element  of  inflammation  may  be  re- 
15 
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moved  by  irritation  applied  either  directly  to  the  inflamed  part,  or  at 
a  distance  from  it.  The  latter  of  these  methods  is  counter-irritation 
or  revulsion,  the  former  is  substitution. 

Substitution  is  a  method  of  cure  which  has  at  all  times  been  prac- 
tically recognized,  although  not  always  denned,  nor  even  described. 
Thus,  Hunter  speaks  of  a  mode  of  local  cure  "  which  is  by  producing 
an  irritation  of  another  kind,"  and  adds  that  there  "  is  in  such  modes 
of  cure  still  a  larger  quantity  of  inflammation  in  the  part  than  was 
produced  by  the  disease."  Again,  alluding  to  the  inefficacy  of  this 
method  in  the  local  treatment  of  constitutional  affections,  he  remarks  : 
"  If  the  artificial  disease  is  not  of  the  same  nature  with  the  constitu- 
tional one,  then  it  cannot  act  as  a  substitute  for  it.'"  This  passage 
defines  the  doctrine  and  furnishes  a  name  for  the  method  treated  of  in 
the  present  article. 

The  therapeutical  method  of  substitution  is  one  of  potent  energy, 
but  which  is  adapted  only  to  the  early  stage  of  inflammation,  while 
yet  the  blood  is  almost  entirely  confined  within  its  vessels,  and  before 
distension  has  impaired  their  contractility.  The  influence  of  diffu- 
sible stimulants  in  scattering,  as  it  were,  the  earliest  tendencies  to  in- 
ternal congestion  and  inflammation  is  familiarly  exhibited  in  the 
effects  of  alcohol  and  heat  upon  persons  benumbed  with  cold  and  be- 
ginning to  suffer  pain  in  some  internal  organ.  Thus,  a  draught  of 
some  alcoholic  liquor  frequently  dispels  the  gathering  elements  of 
perhaps  a  fatal  inflammation.  The  analogous  influence  of  external 
heat,  which  belongs  to  the  class  of  irritant  medicines,  is  even  more 
familiarly  observed  in  the  instinctive  approach  to  the  fire  of  persons 
who  are  the  subjects  of  impending  inflammation,  a  movement  prompted 
by  the  sense  of  chilliness  which  precedes  a  complete  stasis  of  the  blood. 
That  this  influence  is  not  to  be  measured  by  a  mere  elevation  of  tem- 
perature, but  depends  upon  a  vivid  impression  upon  the  nervous  sys- 
tem, is  proved  by  the  fact  that  in  frost-bite  and  in  the  cold  stage  of 
algid  intermittents,  cold  applications,  such  as  cold  water  or  snow,  em- 
ployed with  friction,  are  more  useful  than  such  as  are  above  the  usual 
temperature  of  the  body.  In  these  and  in  all  similar  cases  there  is 
every  reason  to  believe  that  the  sensitive  nerves  stand  in  the  same  re- 
lation to  the  nerves  of  the  bloodvessels  as  to  the  common  nerves  of 
muscular  motion,2  and  that  through  these  nervous  relations  all  stimuli, 
whether  by  a  direct  or  an  indirect  action,  excite  contraction  of  the 
bloodvessels,  and  thus  produce  the  resolution  of  engorgements.  But 
this,  we  repeat,  is  possible  only  so  long  as  the  blood  is  contained  with- 
in its  vessels,  or,  at  most,  when  the  effusion,  if  any,  is  still  in  a  liquid 
state.  When  the  serous  effusion  has  solidified  or  is  excessive  in  quan- 
tity, the  application  of  stimulant  agents,  so  far  from  promoting  reso- 
lution of  the  inflammation,  can  have  no  other  effect  than  to  augment 
it,  and  render  almost  inevitable  what  else  might  have  been  avoided, 
suppuration  of  the  inflamed  parts.  This  remark,  however,  is  more 
applicable   to   parenchymatous  than  to  membranous  inflammations, 

1  Edit,  cit.,  iii.  372.  2  Snellen,  Virch.  Arch.,  xiii.  109. 
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because  in  the  former  the  effused  liquor  sanguinis  is  all  retained,  while 
in  the  latter  it  is  for  the  most  part  discharged. 

That  a  local  stimulant  treatment  is  successful  chiefly  in  recent 
inflammations,  is  demonstrated  by  daily  experience.  Every  day  we 
see  inflammations  of  the  eye,  nostrils,  fauces,  vagina,  urethra,  &c, 
arrested  in  their  forming  stage  by  the  substitutive  use  of  stimulant 
remedies;  but  it  is  unfortunately  quite  as  common  to  witness  the 
aggravation  of  such  affections  by  the  applications  referred  to,  either 
because  the  period  at  which  the  inflammation  was  capable  of  dispersion 
had  gone  by,  or  because  the  strength  of  the  stimulant  was  not  duly 
proportioned  to  the  susceptibility  of  the  diseased  part.  It,  therefore, 
becomes  a  very  important  problem  in  practice  so  to  adjust  the  power 
of  the  application,  and  to  employ  it  so  opportunely  that  it  ma}r  remove 
the  original  inflammation  without  exciting  in  its  stead  a  still  more 
intractable  one.  On  the  other  hand,  it  is  equally  essential  to  the  suc- 
cess of  this  method,  not  to  suspend  its  application  long  enough  to 
allow  the  primary  disorder  to  resume  its  activity ;  for  the  latter  may 
then  return  with  renewed  violence,  and  produce  changes  of  so  perma- 
nent a  nature  as  to  require  a  totally  different  management  for  their 
removal.  It  is  also  to  be  remembered  that  when  an  inflammation  has 
for  some  time  occupied  the  same  part,  the  nerves  become  accustomed 
to  its  presence,  the  bloodvessels  are  permanently  enlarged,  the  nutri- 
tion of  the  textures  is  affected,  and  consequently  a  much  more  power- 
ful agent  than  at  first  is  needed  to  restore  its  normal  condition.  This 
is  familiarly  illustrated  by  inflammation  of  the  conjunctiva,  which,  in 
its  first  stage,  readily  disappears  under  the  use  of  some  mild  stimulant, 
such  as  a  very  weak  solution  of  wine  of  opium,  or  of  acetate  of  zinc 
in  water ;  but  by  degrees  the  inflamed  membrane  loses  its  susceptibility 
to  such  feeble  stimuli,  stronger  solutions  of  the  same  agents  are  neces- 
sary, and  at  last,  when  a  granular  state  of  the  membrane  exists,  nothing 
less  than  the  sulphate  of  copper,  the  nitrate  of  silver,  or  other  powerful 
stimulant,  will  restore  the  healthy  condition  of  the  part. 

But  although  it  frequently  happens  that  the'  stimulants  employed 
are  not  strong  enough  to  cure  a  local  inflammation,  it  is  quite  as  often 
observed  that  the  morbid  process  is  maintained  and  indefinitely  pro- 
longed by  the  protracted  use  of  such  remedies.  No  doubt  this  often 
arises  from  a  change  having  taken  place  in  the  sensibility  of  the  part. 
The  first  application  of  the  stronger  stimulants  imparts  a  renewed 
vitality  to  the  indolent  tissues ;  but  if  their  use  is  persisted  in,  they 
excite  a  new  morbid  condition  of  indefinite  duration.  On  the  other 
hand,  their  mere  withdrawal  allows  the  reparative  forces  of  nature  to 
act  without  hindrance,  and  the  cure  is  completed.  In  the  employ- 
ment of  stimulants  for  the  cure  of  chronic  inflammation,  few  rules  of 
practice  are  more  important  than  this :  occasionally  to  suspend  all 
treatment,  and  study  the  conditions  and  tendencies  of  the  disease. 
Even  when  this  intermission  of  remedies  is  not  of  itself  sufficient  for 
the  cure,  it  enables  us  to  learn  what  modifications  of  the  method  pre- 
viously adopted  will  be  apt  to  succeed. 

The  cases  in  which  stimulant  applications  are  made  directly  to 
an  inflamed  tissue,  for  the  purpose   of  curing   it,  are   exceedingly 
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numerous.  Nearly  all  primary  inflammations  of  the  skin  and  mucous 
membranes  are  of  this  sort,  for,  on  examining  the  catalogue  of 
remedies  used  in  their  treatment,  we  find  very  few  that  do  not  belong 
to  the  class  of  stimulants.  In  fact  their  employment  has  always 
formed  a  popular  method  of  curing  such  diseases.  The  stimulant 
plan  of  treating  erysipelas  and  burns  was  borrowed  from  the  custom 
of  managing  them  which  prevailed  among  the  colliers  of  England. 
Inflammations  of  the  eyes,  nostrils,  mouth,  fauces,  vagina,  urethra,  and 
rectum,  to  say  nothing  of  those  affecting  the  mucous  membrane  of 
the  respiratory  organs,  and  of  the  stomach  and  bowels,  are  most  fre- 
quently subjected  to  treatment  by  this  method,  which,  when  applied 
with  judgment  and  discretion  in  regard  both  to  time  and  degree, 
occupies  the  very  first  rank  among  therapeutic  agents.  We  have  said  it 
is  applicable  almost  exclusively  to  primary  idiopathic  inflammations. 
When  it  is  used  to  cure  external  affections  depending  upon  a  vice  of 
the  system,  it  almost  uniformly  fails;  as  Hunter  says,  "being  pre- 
vented from  settling"  upon  the  part  to  which  the  application  is  made, 
"they  return  upon  the  constitution  again,  and  often  fall  upon  some 
other  part."  This  is  the  case  with  gout  and  rheumatism  in  their  local 
manifestations,  and  often  with  diseases  of  the  skin.  In  such  affections 
the  directly  irritant  treatment  is  seldom  advantageous  unless  to  recall 
to  its  original  seat  the  morbid  action  which  has  gone  to  attack  some 
more  important  and  perhaps  vital  organ. 

It  was  a  distorted  and  exaggerated  perception  of  the  principle  of 
substitution  in  the  cure  of  disease  that  led  Hahnemann  to  adopt  it  as 
an  exclusive  dogma,  and  to  link  with  it  another,  the  doctrine  of  in- 
finitesimal doses,  with  which  it  has  no  natural  or  logical  connection, 
and  finally  to  burden  these  with  the  weight  of  a  third  article  of  faith, 
the  hypothesis  of  "psora,"  which  marks  the  anti-climax  of  an  ill- 
regulated  mind  in  its  natural  descent  from  the  impossible  to  the 
absurd.1 

1  The  fact  that,  under  appropriate  circumstances,  a  cause  competent  to  produce 
certain  effects  is  also  competent  to  remove  them,  has  at  all  times  been  recognized  by 
the  popular  as  well  as  by  the  medical  mind.  The  Latin  poet,  Syrus,  writes,  "  Pro 
medicina  dolor  est,  dolorem  qui  necat ;"  and  in  another  place,  "  Remedio  amaro  amara 
bilem  diluunt." 

Baccius  (De  Thermis,  p.  413)  states  that  the  following  distich  was  inscribed  upon 
the  walls  of  the  ancient  baths : — 

"Balnea,  Vina.  Venus,  corrumpunt  corpora  sana. 
Corpora  sana  dabunt,  Balnea,  Vina,  Venus." 

In  like  manner  the  school  of  Salerno  put  forth  a  precept  which  is  often  too  literally 
observed : — 

"  Si  uocturna  tibi  noceat  potatio  vini 
Hoc  ter  mane  bibas  iterum,  et  fuerit  medicina." 
But  the  most  striking  illustration  of  the  doctrine  that,  under  fitting  circumstances, 
an  artificial  excitement  will  neutralize  a  morbid  one  of  the  same  nature,  is  afforded 
by  the  following  passages  from  Shakspeare,  in  whose  writings  there  seems  to  be  the 
germ  of  every  description  of  knowledge: — 

"  In  poison  there  is  physic :  and  these  news, 
Having  been  well,  that  would  have  made  me  sick, 
Being  sick,  have  in  some  measure  made  me  well ; 
And  as  the  wretch  whose  fever- weakened  joints, 
Like  strengthless  hinges,  buckle  under  life, 
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Under  the  title  of  parenchymatous  substitution,  Dr.  Luton,  a  physician 
of  Kheims,  has  introduced  a  method  which  consists  of  injecting  into 
the  affected  part  various  irritant  solutions  capable  of  exciting  dif- 
ferent degrees  of  action.1  These  he  denominates  respectively  substi- 
tution by  pain,  by  congestion,  and  by  inflammation.  The  solutions  of 
common  salt,  alcohol,  nitrate  of  silver,  and  sulphate  of  copper,  the 
tinctures  of  cantharides  and  of  iodine,  have  been  employed  by  him  in 
the  treatment  of  neuralgia,  glandular  engorgements,  strumuous  affec- 
tions of  the  bones  and  joints,  goitre,  various  tumors,  &c.  The  results 
which  he  reports  are  worthy  of  attention.  Some  of  them  will  be 
more  particularly  referred  to  in  the  article  on  nitrate  of  silver. 

Counter-irritation. — Besides  producing  pain,  irritants,  as  we  have 
seen,  by  their  influence  on  the  nervous  system,  occasion  an  afflux  of 
blood  to  the  irritated  point,  and  thus  may  be  used  revulsively  to  dimi- 
nish congestion  in  overloaded  organs.  As  the  extent  of  surface  of 
the  skin  upon  which  they  act  compensates  for  the  inferior  energy  of 
their  action,  mild  revulsives  are  often  used  with  singular  advantage 
when  thus  applied.  This  is  strikingly  true  of  warm  water,  employed 
as  a  general  or  a  partial  bath  in  cases  which  demand  a  relief  to  the 
congestion  of  internal  organs,  or  in  which  the  remedy  may  be  applied 
to  one  part  of  the  body,  in  order  to  free  a  distant  one  from  the  con- 
gestion which  constitutes  the  first  stage  of  local  inflammation.  Thus, 
the  foot-bath  or  hip-bath  draws  away  the  oppressive  load  which 
gorges  the  bloodvessels  of  the  brain,  the  nasal  cavities,  the  throat, 
chest,  &c.  If  its  temperature  be  no  higher  than  is  pleasant  to  the 
feeling,  its  action  is  limited  to  the  effect  described,  but  if  it  be  in  any 
degree  painful,  stimulation  ensues,  and  the  nervous  system,  instead  of 
being  soothed,  is  excited. 

The  effects  of  counter-irritation  of  a  moderately  high  grade  have 
already  been  pointed  out  as  consisting  in  part  of  the  stimulant  action 
of  pain.  Within  certain  limits,  which,  of  course,  must  vary  with  the 
natural  susceptibility  of  the  patient's  constitution,  or  that  which  is 
impressed  upon  it  by  disease,  this  agency  has  been  seen  to  exert  a 
salutary  influence.  It  may  be  further  remarked  that  when  a  stimulus, 
which  might  operate  beneficially  upon  a  limited  region  of  the  body, 
is  extended  to  a  large  portion  of  the  cutaneous  surface,  its  action  may 
be  such  as  completely  and  fatally  to  destroy  all  sensibility  by  the  shock 
which  it  gives  to  the  nervous  system.  In  this  manner,  extensive  burns 
and  scalds,  although  slight  in  degree,  frequently  extinguish  life  after 
having  annihilated  sensibility  in  the  skin. 

Impatient  of  his  fit  breaks  like  a  fire 
Out  of  his  keeper's  arm  ;  even  so  my  limbs, 
Weakened  with  grief,  being  now  enraged  with  grief, 
Are  thrice  themselves." 

Second  Part  of  King  Henry  IV.,  Act  I.,  Scene  1. 
The  well-known  passage  in  Romeo  and  Juliet  is  to  the  same  purpose : — 
"  Tut,  man,  one  fire  burns  out  another's  burning, 
One  pain  is  lessened  by  another's  anguish.  .  .  . 
Take  thou  some  new  infection  to  thy  eye, 
And  the  rank  poison  of  the  old  will  die." 

Act  L,  Scene  2. 
1  Archives  Gen.,  Oct.  1863,  p.  385. 
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Between  the  two  extreme  degrees  of  operation  above  referred  to. 
may  be  considered  those  forms  of  counter-irritation  which  involve 
inflammatory  elements,  and  may  be  accompanied  with  more  or  less 
disorganization,  but  which,  by  reason  of  their  limited  extent,  do  not 
inflict  a  great  or  lasting  injury  on  the  system.  These  forms  include 
rubefacients,  vesicants,  setons,  issues,  &c,  in  a  word,  all  agents  pro- 
ducing a  discharge  from  the  skin,  or  a  more  or  less  permanent  altera- 
tion of  its  structure.  It  is,  in  general,  by  their  degree  of  concentration, 
and  the  duration  of  their  contact  with  the  integument,  that  they 
manifest  their  peculiar  powers.  By  their  means  we  may  obtain  a  great 
variety  of  effects ;  simple  derivation  without  pain,  transient  congestion, 
or  this  condition  in  a  more  permanent  form,  and  accompanied  with 
various  degrees  of  pain  from  the  most  trifling  to  the  most  intense/and 
more  or  less  general  excitement  of  the  system.  To  these  phenomena 
may  be  added  vesication  followed  by  exposure  of  the  derm,  and  also 
destruction  of  the  skin  by  ulceration  or  gangrene.  In  all  of  the  latter 
cases  the  depletory  operation  of  the  irritant  is  the  most  important,  for 
it  not  only  diminishes  the  bulk  of  the  circulating  fluid,  but  also 
changes  the  direction  of  its  pressure.  It  is  best  adapted  to  the  cure 
of  the  results  of  inflammation,  while  congestive  derivation  is  more 
efficient  in  the  forming  stages  of  this  process. 

In  regard  particularly  to  the  method  of  revulsion  or  counter-irrita- 
tion, the  important  fact  is  to  be  remarked  that  it  exerts  no  influence 
whatever  upon  ulcerative  changes  of  structure.  It  is  also  to  be  borne 
in  mind  that  the  degree  of  irritation  usually  required  by  this  method 
would,  if  applied  directly  to  the  seat  of  inflammatory  disease,  infalli- 
bly hurry  it  into  disorganization  by  adding  to  the  fixed  effusion  a 
fresh  congestion  and  additional  exudation  matter.  Its  object  may  be 
only  to  draw  away  from  the  original  seat  of  the  disease  a  portion  of 
that  excess  of  activity  which  is  urging  it  towards  more  permanent  and 
serious  changes  ;  and  to  effect  this  object,  revulsion  establishes  its  ope- 
rations upon  a  sound  part,  the  best  calculated  by  its  position  to  control 
those  actions  which  it  is  intended  to  remove.  Too  near,  it  must  add 
fuel  to  the  flame ;  too  far  off,  it  may  inflict  useless  suffering.  The  pre- 
cise position  in  which  it  should  be  placed  can  be  determined  by  ex- 
perience alone,  and  from  this  we  learn  that  its  distance  from  and  rela- 
tion to  the  seat  of  disease  must  be  governed  chiefly  by  the  nature, 
extent,  and  intensity  of  the  affection,  and  the  sympathies  of  the  organ 
involved. 

In  regard  to  the  nature  of  the  disease,  it  may  be  remarked  that  the 
method  in  question  is  hardly  applicable  to  any  case  of  inflammation, 
the  cause  of  which  is  not  confined  chiefly  to  the  affected  part.  Hence 
it  exerts  comparatively  little  influence  upon  the  local  developments 
of  idiopathic  general  diseases,  whether  fevers  or  dyscrasise.  But  it  ac- 
quires its  value  anew  in  these  affections  in  the  treatment  of  the  inter- 
current inflammations  with  which  they  are  liable  to  be  complicated. 
Thus  it  has  much  less  influence  upon  the  tonsillitis  which  accompanies 
scarlatina,  than  upon  that  produced  by  cold :  less  upon  inflammation 
of  the  meninges,  pleura,  or  peritoneum,  arising  in  the  course  of  phthisis 
than  when  these  affections  have  an  independent  origin.     In  such  cases 
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the  counter-irritant  treatment  is  not  without  a  salutary  influence,  but  it 
is  very  inferior  to  that  which  it  exerts  in  idiopathic  diseases  of  the  same 
name.  The  reason  of  this  inferiority  evidently  is  that  a  cause  is  in 
operation  tending  constantly  to  maintain,  or  renew  the  inflammatory 
action. 

The  stage  of  disease  affects  the  utility  of  counter-irritant  agents. 
We  have  seen  that  derivation  by  congestion  is  peculiarly  applicable  to 
the  forming  stage  of  diseases  in  which  there  is  a  local  determination 
of  blood ;  but,  whenever  this  stage  has  passed,  when  effusion  at  the 
seat  of  disease  has  taken  place,  and  the  system,  reacting  under  this 
stimulus  and  the  concomitant  change  that  affects  the  blood,  and  the 
general  nutritive  function,  presents  febrile  phenomena,  the  use  of 
counter-irritant  applications  is  no  longer  opportune,  and  indeed,  by 
adding  to  the  excitement  of  the  system,  may  greatly  aggravate  the 
disease.  But  when  the  intensity  of  the  febrile  action  has  subsided, 
and  the  pulse  become  softer  and  less  frequent,  without  any  threaten- 
ing decline  of  the  patient's  strength,  an  appropriate  moment  for  the  use 
of  counter  irritation  has  arrived.  It  is  true  that  almost  the  only  agent 
employed  under  these  circumstances  is  cantharides,  and  that  its  influ- 
ence upon  the  system  is  far  from  being  represented  by  its  counter- 
irritant  effects.  The  other  members  of  the  clsss  are  almost  entirely 
restricted  in  their  use  to  cases  of  which  fever  is  an  accidental  element, 
cases  of  chronic  inflammation,  or  of  departures  from  normal  nutrition. 

The  extent  of  a  diseased  part  affects  the  question  of  employing  counter- 
irritation  for  its  cure.  As  a  rule,  the  less  the  extent  of  the  disease  the 
more  amenable  is  it  to  this  mode  of  treatment.  It  is  a  most  commonly 
used  and  efficient  remedy  for  all  local  inflammatory  affections  of  the 
organs  of  the  special  senses,  the  larynx,  &c,  and  in  all  local  pains  and 
functional  disturbance  in  nearly  every  other  part  of  the  body,  includ- 
ing neuralgic,  neurotic,  and  rheumatic  disorders,  and  derangements  of 
secretion.  But  its  usefulness  is  not  limited  to  cases  of  this  description. 
The  striking  cures  which  have  been  made  of  inflammation  of  the  mem- 
branes of  the  brain  by  using  cantharides,  tartar  emetic,  or  croton  oil 
as  a  counter-irritant  applied  to  the  entire  scalp ;  the  familiar  examples 
of  rapid  cure  by  similar  means  of  suffocative  or  of  chronic  bronchitis 
occupying  the  whole  lining  membrane  of  the  lungs;  the  striking  advan- 
tages of  blisters  covering  the  abdomen  in  some  cases  of  peritonitis, 
hysteritis,  and  dysentery,  do  not  permit  us  to  entertain  any  doubt  of 
the  great,  if  not  the  uniform,  efficacy  of  these  remedies. 

The  constitution  of  the  patient  modifies  the  effects  of  counter-irritant 
remedies.  As  a  general  rule,  persons  of  a  nervous  and  irritable  habit 
support  them  ill.  Such  persons  have  an  exaggerated  cutaneous  sensi- 
bility, with  a  certain  delicacy  and  fineness  of  the  skin,  which  not  only 
renders  them  intolerant  of  the  pain,  but  very  liable  to  the  fever  and 
general  nervous  derangement  produced  by  these  applications,  and  to 
excessive  inflammation  and  even  gangrene  of  the  parts  on  which  they 
act.  These  remarks  apply  to  delicate  females  and  young  children,  and 
hence  extreme  caution  should  be  observed  in  their  treatment  by  such 
remedies.  The  former  are  apt  to  be  injured  by  the  pain  and  the 
excitement  which  results  from  it,  the  latter  by  an  injury  to  the  texture 
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of  the  skin.  In  another  place  the  liability  of  the  integument  to  gan- 
grene under  the  prolonged  action  of  blisters  will  be  pointed  out,  and 
its  peculiar  tendency  to  be  affected  with  erythematous,  vesicular,  and 
pustular  eruptions  by  the  same  cause.  These  eruptions  are  not  always 
confined  to  the  irritated  surface  and  its  immediate  neighborhood,  but 
may  also  appear  in  remote  situations,  a  fact  which  it  is  difficult  to 
explain  without  admitting  the  absorption  of  a  certain  portion  of  the 
irritant  principle.  This  case  appears  to  present  a  certain  analogy  to 
that  which  is  sometimes  observed  as  a  consequence  of  vaccination, 
when  similar  eruptions  make  their  appearance  for  the  first  time  after 
this  operation,  and  are  apt  to  be  attributed  to  the  quality  of  the  virus 
employed.  In  both  cases  there  is  greater  probability  that  the  eruptions 
in  question  are  due  to  some  strumous  or  other  vice  inherent  in  the 
patient's  constitution,  and  less  frequently  to  some  transient  derange- 
ment of  the  system.  However  this  may  be,  it  is  unquestionably  the 
part  of  prudence  never  to  apply  any  but  the  milder  forms  of  cutaneous 
irritants  to  persons  who  have  a  fine  and  delicate  skin  with  great 
nervous  susceptibility,  and  especially  to  infants  and  young  children. 

The  Depletory  Action  of  Irritants. — Various  irritants,  in  different 
grades  of  their  action,  produce  a  discharge  of  blood-plasma  from  the 
integument.  Wherever,  then,  an  exudation  exists  in  which  pus  is 
capable  of  forming,  the  blood  is  robbed  of  the  most  important  elements 
of  nutrition.  Consequently  the  agents  which  effect  this  purpose  are 
in  in  a  high  degree  depletory,  and  must  tend  to  diminish  the  vigor  of 
the  system  generally,  and,  in  an  especial  manner,  to  hinder  the  nutri- 
tion of  the  organs  upon  which  they  more  immediately  operate.  They 
act  by  drawing  away  the  blood  from  neighboring  parts,  by  means  of 
the  irritation  which  they  excite.  If  a  drain  thus  created  affect  the 
nutrition  of  the  whole  body,  even  in  its  soundest  parts,  much  more 
must  it  influence  those  portions  of  the  economy  which  are  the  seat  of 
congestion  by  blood  or  exudation  matter,  and  which,  by  the  very  pre- 
sence of  these,  in  a  measure,  foreign  bodies,  are  deficient  in  tone  and 
recuperative  power.  The  establishment  in  their  neighborhood  of  a 
serous  or  purulent  discharge  makes  an  -unusual  demand  upon  them  to 
supply  the  loss,  and  necessarily  the  least  organized  elements  within 
reach  of  the  bloodvessels  are  first  seized  upon  to  repair  the  waste. 
This  is  a  law  of  the  whole  system.  It  is  familiarly  illustrated  by 
what  takes  place  in  partially  consolidated  fractures  and  wounds  when 
any  unusually  exhausting  influence  comes  into  play.  Then  the  callus 
or  other  provisional  bond  of  union  wastes  away,  and  the  surfaces  of 
the  solution  of  continuity  are  once  more  disunited.  The  contrary 
effect  is  exhibited  when  a  seton  introduced  between  the  ends  of  a 
fractured  and  ununited  bone,  or  an  issue  in  the  immediate  neighbor- 
hood, occasions  a  deposit  of  callus  and  the  solidification  of  the  fracture. 

The  nature  of  the  action  exerted  by  irritants  belonging  to  this  cate- 
gory is  evidently  a  double  one,  for  it  is  revulsive  as  well  as  depletory. 
In  acute  diseases  this  operation  is  seldom  invoked,  except  by  means  of 
blisters,  which  are  powerfully  revulsive  if  they  are  large  and  allowed 
to  remain  long  enough  upon  the  skin.  But  they  at  the  same  time 
abstract  an  abundance  of  serum,  and  afterwards  of  pus.     The  blistered 
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surface  is  often  prevented  from  healing,  and  made  to  furnish  a  large 
quantity  of  pus,  by  means  of  various  irritating  substances,  such  as 
mezereon,  savine,  resin,  &c.  But  the  more  permanent  forms  of  deple- 
tory revulsion  are  those  in  which  a  small  wound  in  the  skin  is  made 
to  suppurate  abundantly  by  means  of  mechanical  irritants,  as  strands 
of  silk  and  peas  in  the  case  of  setons  and  issues,  aided  by  some  one  of 
the  medicinal  irritants  above  alluded  to.  Formerly,  more  than  at  the 
present  day,  these  agents  held  a  high  rank  among  remedial  means, 
and  they  were  regarded  as  affording  apt  illustrations  of  the  truth  of 
the  humoral  doctrines  which  then  held  exclusive  possession  of  the 
medical  world,  inasmuch  as  the}7"  appeared  to  evacuate  from  the  system 
the  peccant  humors  which  were  supposed  to  circulate  in  the  blood  and 
constitute  the  material  essence  of  diseases.  The  researches  of  modern 
pathologists,  without  having  directly  sanctioned  this  doctrine,  have  at 
least  lent  it  some  countenance  by  pointing  out  how  much  health  de- 
pends upon  an  elimination  of  various  deleterious  because  effete  sub- 
stances from  the  blood  through  the  excretory  organs.  But,  so  far  as 
we  are  informed,  there  is  no  direct  proof  that  any  such  excretion  takes 
place,  as  a  general  rule,  through  artificial  exutories.  They  discharge 
pus  in  various  quantities,  and  containing  variable  proportions  of  the 
ordinary  constituents  of  pus ;  and  sometimes  odorous  and  other  sub- 
stances, which  are  susceptible  of  elimination  with  the  perspiration,  are 
evidently  mingled  with  the  purulent  secretion :  but  there  does  not 
appear  to  be  any  discharge  by  such  outlets  of  the  ordinary  or  extra- 
ordinary constituents  of  the  bile  or  urine. 

The  diseases  to  the  cure  of  which  exutories  are  most  applicable  are 
chronic  inflammations  and  habitual  determinations  of  blood,  whether 
or  not  they  are  associated  with  heterologous  nutrition.  To  enumerate 
these  diseases  would  be  to  recite  nearly  the  whole  of  the  nosological 
catalogue,  except  idiopathic  fevers,  for  there  are  few  affections  in 
which  morbid  determinations  of  blood  and  their  consequences  do  not 
play  an  important  part.  It  is  of  more  moment,  in  this  place,  to  indi- 
cate an  objection  to  their  use  under  certain  circumstances.  This  does 
not  refer  to  their  transient  employment,  in  the  form  of  blisters,  in 
acute  disorders,  but  to  their  prolonged  use  in  chronic  affections, 
whether  for  the  purpose  of  removing  or  of  preventing  local  disease. 
The  habit  of  spoliation  which  they  establish  can  seldom  be  laid  aside 
abruptly  with  impunity ;  its  suppression  is  immediately  followed  by  a 
plethoric  condition  of  the  system,  and  most  usually  the  very  organ  for 
whose  protection  the  exutory  was  established  is  the  first  to  suffer 
from  its  suppression.  This  is  familiarly  and  strikingly  the  case  in 
cerebral  disorders.  No  sooner  is  the  revulsive  and  depletory  action 
of  the  remedy  suspended  than  congestion  of  the  brain  begins  to  take 
place,  and,  unless  active  means  are  taken  to  avert  it,  appoplexy  is 
pretty  certain  to  result.  Hence  it  is,  we  repeat,  that  this  form  of 
revulsion,  to  be  safely  used,  must  be  used  cautiously,  never  established 
without  sufficient  cause,  and  never  desisted  from  without  the  creation 
of  some  supplementary  evacuation  by  depletion,  purging,  or  diuresis, 
or  else  by  hygienic  means  adapted  to  prevent  the  undue  production 
of  blood,  and  especially  its  accumulation  in  particular  organs. 
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The  Escharotic  Action  of  Irritants. — Escharotics,  or  caustics,  are  sub- 
stances which  destroy  the  vitality  of  the  part  to  which  they  are  applied. 
Id  doing  so,  they  necessarily  produce  the  stimulant,  counter-irritant, 
and  depletory  effects  which  have  already  been  considered,  and,  in  the 
case  of  issues,  they  are  expressly  employed  to  create  a  permanently 
suppurating  point.  Between  the  greater  number  of  escharotics  and 
other  irritants  there  is  this  essential  difference,  that  whereas  the  latter 
operate  only  by  producing  an  exaggerated  but  still  natural  action, 
and  which,  when  excessive  may  result  in  the  death  of  the  part,  the 
former  act  by  combining  with  the  elements  of  the  tissues,  and  thus 
destroying  their  organization.  The  portion  so  destroyed,  and  which 
must  then  of  necessity  be  cast  off,  is  called  an  eschar.  Escharotics,  it 
is  true,  when  sufficiently  diluted,  act  as  stimulants  only  ;  but  in  that 
case  their  mode  of  action  is  no  longer  the  same,  for  they  do  not  affect 
the  integrity  of  the  tissues.  Thus  the  most  beneficent  and  familiar 
of  all  stimulants,  caloric,  becomes,  wdien  of  a  high  degree,  the  most 
potent  of  escharotics,  violently  decomposing  the  ultimate  organic 
elements  of  which  the  body  is  composed.  A  similar  statement  is 
applicable  to  alkaline,  acid,  and  metallic  caustics.  In  various  de- 
grees of  dilution  they  become  stimulants,  rubefacients,  vesicants,  or 
escharotics ;  but  in  the  last,  we  repeat,  their  mode  of  action  is  pecu- 
liar, for  it  cannot  be  admitted  that  between  any  condition  short  of 
disorganization,  and  disorganization  itself,  there  is  only  a  difference 
of  degree. 

Mr.  Bastick  has  proposed  a  division  of  caustics  into  two  classes,  and 
the  division  appears  to  be  well  founded.1  One  class  comprises  those 
which  merely  kill  the  living  tissue,  as  the  chloride  of  zinc,  sulphates 
of  copper  and  zinc,  bichloride  of  mercury,  &c. ;  the  other  includes 
those  which  also  decompose  the  tissue,  dead  or  living,  as  caustic 
potassa,  nitrate,  of  silver,  chromic  acid,  &c.  Agents  of  the  first  class 
also  become  antiseptics  or  preservatives  of  the  tissue,  whose  vitality 
they  have  destroyed,  while  those  of  the  second  form  new  compounds 
out  of  its  elements,  as  potassa  does  with  the  fibrin  and  albumen  of 
the  part.  Hence,  the  latter  are  to  be  selected  when  a  destructive  ope- 
ration is  proposed. 

The  chief  uses  of  escharotics  are,  to  establish  suppurating  surfaces 
for  the  sake  of  their  revulsive  and  depletory  effects,  to  arrest  hemor- 
rhage, to  open  abscesses,  to  destroy  tissues  which  are  inordinately 
developed,  although  normal  in  their  nature,  to  remove  morbid  hetero- 
logous growths,  and  to  convert  poisoned  into  simple  wrounds.  As 
these  various  topics  will  be  treated  of  in  connection  with  the  several 
articles  of  the  escharotic  class,  it  is  unnecessary  to  dwell  upon  them 
here. 

In  concluding  these  remarks,  introductory  to  the  consideration  of 
individual  irritant  medicines,  we  once  more  repeat  the  observation 
that  every  member  of  the  class  has  powers  peculiar  to  itself,  which 
forbid  the  indiscriminate  substitution  of  one  of  them  for  another.  All 
are  powerful  medicinal  agents,  and  each,  in  its  appropriate  place,  is 

1  Times  and  Gazette,  April,  1858,  p.  371. 
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capable  of  rendering  the  most  valuable  aid  in  the  treatment  of  disease. 
Two  are  pre-eminently  useful,  cantharides  and  nitrate  of  silv«\  since 
they  are  adapted  to  the  treatment  or  a  greater  number  of  niseases 
than  any  others  of  the  associated  medicines.  Two,  which  are  also  of 
great  value,  oil  of  turpentine  and  croton  oil,  are  not  treated  of  in  the 
present  division,  but  the  former  in  the  Class  of  General  Stimulants, 
and  the  latter  in  that  of  Cathartics.  The  irritant  properties  of  tartar 
emetic  are  described  in  the  Class  of  Emetics. 

Irritant  remedies  are  derived  from  the  three  kingdoms  of  nature, 
and  we  propose  thus  to  divide  them,  although  here,  as  elsewhere,  the 
several  groups  so  constructed  are  not  rigidly  defined.  Thus,  ammonia 
is  found  in  all  three  of  the  natural  kingdoms,  and  soda,  potassa,  lime, 
&c,  in  at  least  two ;  while  tartrate  of  antimony  and  potassa  is  com- 
posed of  three  elements,  of  which  one  is  always  of  vegetable,  and 
another  of  mineral  origin.  This  classification  is,  however,  a  useful 
one,  not  only  because  it  aids  the  memory  in  search  of  various  agents 
of  analogous  qualities,  but  because  these  qualities  often  depend  upon 
similar  active  principles  in  the  organic,  and  upon  similar  chemical 
elements  in  the  inorganic  class. 


IRRITANTS  CHIEFLY  FROM  THE  MINERAL  KINGDOM. 


ACIDUM   ACETICUM.  — Acetic   Acid. 
A  c  e  t  u  m  . — Vinegar. 

Sources. — Acetic  acid  is  peculiar  to  the  organized  kingdoms,  where 
it  is  found  free  in  the  juices  of  several  plants,  or  else  combined  with 
potash,  lime,  or  ammonia.  According  to  some  physiologists,  it  exists 
in  the  gastric  juice,  the  milk,  urine,  and  perspiration,  but  Pereira  is  of 
opinion  that,  in  most  if  not  all  of  these  cases,  lactic  acid  has  been 
mistaken  for  acetic  acid. 

It  is  also  a  product  of  one  of  the  forms  of  fermentation,  hence  called 
acetous.  This  is  the  source  of  common  cider  and  malt  vinegar.  A 
similar  but  purer  product  is  obtained  by  the  fermentation  of  inferior 
wines.  Common  vinegar  contains  about  five  per  cent,  of  acetic  acid. 
For  other  than  domestic  purposes,  it  is  obtained  on  a  large  scale  by 
the  acidification  of  alcohol,  or  the  destructive  distillation  of  wood. 
The  purest  acid  is  procured  by  decomposing  acetate  of  lead  by  means 
of  sulphuric  acid,  which  combines  with  the  lead,  while  the  liberated 
acetic  acid  is  removed  by  distillation. 

Properties. — Acetic  acid  is  a  colorless,  inflammable,  volatile  liquid 
of  a  pungent,  fragrant,  but  sour  smell,  and  a  sharp  acid  taste.  It 
unites  with  water  in  all  proportions,  and,  to  a  certain  extent,  with 
alcohol.  It  evaporates  gradually,  and  hence  must  be  kept  in  closed 
bottles.    It  is  wholly  volatilized  by  heat. 
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Htstory. — Vinegar  appears  to  have  been  very  anciently  known. 
A  partx)f  the  vow  of  a  Nazarite  was  that  he  should  "  drink  no  vinegar 
of  wine  or  vinegar  of  strong  drink."1  Hippocrates  speaks  of  its  use 
as  a  fomentation  in  injuries  of  the  joints,  in  recent  wounds  and  bruises, 
in  certain  cutaneous  diseases,  including  the  leprosy,  warts,  &c.2  Ac- 
cording to  Dioscorides,3  vinegar  is  refrigerant  and  astringent,  agreeing 
with  the  stomach,  augmenting  the  appetite,  and  suppressing  hemor- 
rhage. It  may  be  used,  he  says,  internally  or  externally.  It  assists 
digestion,  and  when  applied  on  a  sponge,  or  a  pledget  of  wool,  to 
recent  wounds,  it  counteracts  their  tendency  to  inflammation.  It  re- 
strains prolapsus  of  the  rectum  and  navel,  and  fortifies  spongy  gums. 
It  is  a  useful  application  to  unhealthy  and  corrosive  ulcers,  and  asso- 
ciated with  other  medicines,  is  serviceable  in  various  eruptions  of  the 
skin.  Warmed  and  mixed  with  sulphur,  it  is  beneficial  in  gout,  and, 
associated  with  honey,  may  be  used  to  disperse  ecchymoses,  and  re- 
move discolorations  of  the  integument.  As  a  lotion,  it  moderates  heat 
of  the  head.  Vapors  of  warm  vinegar  are  serviceable  in  dropsy,  in 
hardness  of  hearing,  and  in  ringing  of  the  ears.  When  dropped  upon 
insects,  in  the  auditory  canal,  it  destroys  them  ;  it  heals  pannus,  and 
is  useful  as  a  local  application  to  the  stings  of  venomous  insects  and 
the  poisoned  bites  of  animals.  When  mixed  with  salt  and  drunk 
warm,  so  as  to  excite  vomiting,  it  is  serviceable  in  poisoning  by  opium, 
conium,  and  poisonous  mushrooms.  Sipped  or  inhaled,  it  destroys 
leeches  that  may  be  hanging  in  the  throat.  It  quiets  chronic  coughs, 
but  aggravates  the  acute.  Its  warm  vapor  is  a  palliative  in  some 
forms  of  orthopncea.  As  a  gargle,  it  moderates  excessive  secretion  in 
the  fauces,  and  also  relieves  the  quinsy  and  relaxation  of  the  vulva. 
It  palliates  the  toothache  when  used  as  a  mouth-wash. 

Galen  declares  vinegar  to  be  injurious  to  the  nerves,  because  it  im- 
poverishes the  blood.  He  alludes  to  the  irritant  action  of  strong 
vinegar.  According  to  Khazes,  vinegar  thins  the  inspissated  humors, 
dries  the  bowels,  and  assuages  thirst.  It  is  apt  to  produce  flatulence, 
but  excites  the  appetite,  and  quickens  the  digestion.  It  diminishes 
the  seminal  secretion  when  used  immoderately,  and  prevents  corpu- 
lency. Other  Arabian  physicians  assert  that  it  is  hurtful  to  nervous, 
thin,  and  pale  individuals.4 

Action.  On  Animals. — According  to  the  experiments  of  Mitscher- 
lich,  a  rabbit,  to  which  acetic  acid  had  been  administered,  suffered 
from  feeble  respiration,  great  debility,  and  spasms,  in  which  state  it 
expired  suddenly.  One  ounce  of  Prussian  acetic  acid  killed  a  large 
rabbit  in  seven  minutes ;  half  an  ounce  killed  a  small  one  in  eleven 
minutes;  two  drachms  another  in  an  hour  and  a  half;  and  one  drachm 
another  in  about  four  hours.  The  dose  of  half  a  drachm  did  not 
cause  death.  In  his  experiments  with  distilled  vinegar,  he  found  that 
six  drachms  killed  a  small  rabbit  in  eight  hours,  and  that  half  an 
ounce  did  not  cause  death.  The  tunica  propria  of  the  intestines  was 
found  softened,  and  of  a  brownish-red  color. 

1  Numbers,  vi.  3.  2  De  Humidorum  usu.  3  Lib.  v.  cap.  xvii. 

*  Eb>-  Baithar  Heil-  und  Nahrungsmittel,  i.  377. 
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On  Man. — The  local  action  of  acetic  acid  is  that  of  an  astringent 
and  stimulant.  In  a  concentrated  form  and  applied  to  delicate  and 
sensitive  tissues  it  is  very  irritating  and  almost  caustic.  When  diluted 
it  penetrates  the  epidermis  without  dissolving  it,  and  by  this  means 
may  be  absorbed  into  the  system.  In  moderate  quantities  and  suf- 
ficiently diluted,  and  not  too  frequently  used,  it  increases  the  appe- 
tite and  facilitates  digestion,  as  ancient  writers  affirmed  of  it,  and 
quenches  the  thirst.  According  to  Vegetius,  the  Roman  armies, 
during  their  campaigns  in  the  East,  carried  with  them  a  stock  of 
vinegar  with  the  twofold  object  of  relieving  the  soldiers'  thirst  when 
the  weather  was  very  hot,  and  of  preserving  them  from  intermittent 
fevers.1  But  employed  incautiously  it  weakens  the  digestive  powers, 
though  less  than  the  mineral  acids  do,  and  sooner  or  later  induces 
eructation,  heartburn,  loss  of  appetite,  diarrhoea,  emaciation,  and 
debility.  According  to  Morgagni,  it  may  occasion  thickening  of  the 
coats  of  the  stomach.  The  injurious  influence  of  vinegar  on  the  nutri- 
tion of  the  body  is  showu  in  the  following  case,  related  by  Portal.2 
"  A  few  years  ago,  a  young  lady,  in  easy  circumstances,  enjoyed  per- 
fect health ;  she  was  very  plump,  had  a  good  appetite,  and  a  com- 
plexion blooming  with  roses  and  lilies.  She  began  to  look  upon  her 
embonpoint  with  suspicion,  for  her  mother  was  very  fat,  and  she  was 
afraid  of  becoming  like  her.  Accordingly  she  consulted  a  woman, 
who  advised  her  to  drink  a  small  glass  of  vinegar  daily ;  the  young 
lady  followed  her  advice,  and  her  corpulence  diminished.  She  was 
delighted  with  the  success  of  the  remedy,  and  continued  it  for  more 
than  a  month.  She  then  began  to  have  a  cough,  but  it  was-  at  its 
commencement,  and  was  considered  a  slight  cold  which  would  go  off. 
Meantime  from  dry  it  became  moist,  a  slow  fever  came  on,  and  a  dif- 
ficulty of  breathing;  her  body  grew  lean  and  wasted  away;  night- 
sweats,  swelling  of  the  feet  and  of  the  legs  succeeded,  and  a  diarrhoea 
terminated  her  life.  On  examination,  all  the  lobes  of  her  lungs  were 
found  filled  with  tubercles  which  somewhat  resembled  a  bunch  of 
grapes."  An  instance  of  the  same  sort  is  related  by  Desault.3  Fodere" 
tells  us4  that  in  Germany  there  was  a  sort  of  quacks  who  professed  to 
relieve  persons  who  suffered  from  inordinate  obesity.  They  prescribed 
large  doses  of  vinegar  for  the  purpose,  and  if  they  sometimes  fulfilled 
their  promise,  it  was  at  the  expense  of  disorders  which  sooner  or  later 
put  an  end  to  their  patients'  lives.  Sundelin  affirms  that  the  work- 
men in  vinegar  factories  acquire  a  cachectic  look,  and  soon  become 
consumptive.  I  saw,  says  this  writer/  in  a  family  that  lived  hard  bj 
a  manufactory  of  vinegar,  three  of  the  children  die  successively  of  a 
phthisical  inflammation  of  the  lungs;  and  two  others  who  were 
already  diseased  were  only  preserved  by  a  timely  removal.  This  fact 
would  appear  to  be  an  exceptional  one,  for  Pereira,  who  inquired 
among  the  workmen  in  a  large  vinegar  factory  in  London,  found  the 
notion  of  the  injurious  influence  of  the  vapor  generally  repudiated 
by  them. 

1  Pringle,  Diseases  of  the  Army,  p.  112.  2  Lond.  Med.  Gazette,  April.  1S30.  p.  176. 

8  Mkkat  and  De  Lkns,  Diet,  cit.,  i.  28.  4  Diet,  en  60  vol.  lviii.  132. 

6  Handbuch  der  Spec.  Heilmittel.,  3tte  aufl.,  i.  73. 
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An  attempt  lias  been  made  by  modern  chemists  to  explain  the  effects 
of  acetic  acid.  According  to  some,  on  its  passage  into  the  blood, 
it  is  converted  into  lactic  acid.  It  is  thought  to  act  chemically  on 
the  food  and  cause  its  solution,  for  it  is  undoubtedly  a  solvent  of  fibrin, 
albumen,  and  gelatin,  the  chief  constituents  of  animal  food.  Its  ten- 
dency to  produce  emaciation  and  its  power  of  moderating  vascular 
action  are  also  attributed  to  its  solvent  action  on  the  fibrin  of  the  blood. 
Its  faculty  of  assuaging  the  thirst  is  ascribed  to  its  augmenting  the 
secretion  of  the  salivary  and  the  mucous  glands. 

As  regards  the  poisonous  effects  of  acetic  acid,  they  are  so  seldom 
witnessed  that,  as  Mr.  Taylor  remarks,  this  acid  has  generally  been 
excluded  from  the  class  of  poisons.  A  case  is  cited  by  Orfila,  how- 
ever, in  which  decidedly  toxical  symptoms  were  manifested.1  A  person 
who  was  recovering  from  an  attack  of  pneumonia  swallowed  a  spoon- 
ful of  strong  acetic  acid.  He  shrieked  with  pain ;  the  interior  of  his 
mouth  was  whitened,  and  his  thirst  intense ;  there  was  a  burning  pain 
in  the  chest  and  abdomen,  nausea,  and  subsequently  vomiting  and 
diarrhcea,  inability  to  speak,  profuse  sweating,  and  a  small,  quick 
pulse.  Notwithstanding  the  feebleness  of  the  patient  when  the  acci- 
dent occurred,  he  entirely  recovered.  There  does  not  appear  to  be 
any  case  on  record  in  which  this  acid  was  unequivocally  the  cause  of 
death. 

The  recommendations  of  modern  writers,  touching  the  dietetic  use 
of  vinegar,  do  not  differ  essentially  from  those  of  the  ancients,  which 
have  already  been  quoted.  It  is  appropriate  for  persons  who  are  not 
very  thin  nor  irritable,  and  especially  in  warm  weather,  or  along  with 
a  fatty  or  a  crude  vegetable  diet;  but  it  is  to  be  avoided  when  the 
digestion  is  weak,  and  when  there  is  a  tendency  to  colic  and  diarrhcea. 
Anemic  and  chlorotic  females  should  sedulously  abstain  from  its  use, 
although  they  have  sometimes  an  insatiable  longing  for  it.  Nursing 
mothers,  also,  ought  to  partake  of  it  very  sparingly,  for  cases  have 
occurred  of  fatal  diarrhcea  in  the  infant  arising  from  acidification  of 
the  breast-milk  by  this  article. 

Kemedial  Uses.  Internally. — Fevers.  Owing  to  its  liability  to 
produce  colic  and  diarrhcea,  acetic  acid  is  much  less  generally  used 
than  other  vegetable  acids,  particularly  lemon-juice,  and  less  even  than 
the  mineral  acids.  It  may,  however,  be  prescribed  in  febrile  affections 
generally,  but  the  symptoms  which  especially  indicate  it  are  heat  of 
skin  and  excessive  thirst.  By  moderating  the  fever  it  palliates  these 
^mptoms,  and  when  much  jactitation  exists,  tends  to  promote  calm- 
ness. The  most  general  application  of  the  remedy  to  this  class  of 
diseases  has  been  in  typhus,  scarlet,  and  other  malignant  fevers,  owing 
to  its  supposed  possession  of  so-called  antiseptic  virtues.  Mindererus, 
Diemerbroeck,  and,  to  some  extent,  Pringle,*  supported  this  opinion, 
but  there  is  nothing  to  prove  its  validity.  It  palliated  the  fever,  as 
already  explained,  but  nothing  more. 

The  employment  of  vinegar  vapors  as  a  means  of  destroying  conta- 
gion is  an  ancient  method  which  has  but  recently  been  superseded  by 

1  Toxicologic,  i.  258.  2  Diseases  of  the  Army,  p.  2(37. 
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the  use  of  chlorine.  Vinegar  was  sprinkled  over  the  floor  and  furni- 
ture in  sick-rooms,  or  its  vapor  was  diffused  from  hot  iron,  from  live 
coals,  or  from  cloths  hung  near  the  beds  of  the  sick.  It  is  now.  or  it 
very  recently  was,  the  custom  in  the  Mediterranean  ports  of  Italy, 
France,  Spain,  &c,  to  subject  letters  received  from  the  Levant,  when 
the  plague  prevailed  in  that  region,  to  a  thorough  fumigation  with  the 
vapors  of  vinegar. 

Hydrophobia.  A  large  number  of  reports  have  been  published  of 
the  cure  of  hydrophobia,  from  the  bite  of  a  mad  dog,  by  means  of 
large  draughts  of  vinegar,  injections  of  the  same,  baths  of  its  hot 
vapor,  &c.  It  is  not  possible  either  to  affirm  or  deny  the  truth  of 
such  statements,  but  all  recent  experience  tends  to  deprive  them  of 
their  credit. 

Narcotic  and  other  Poisoning.  Vinegar  has  been  regarded  as  an 
antidote  to  almost  all  poisons,  but  to  those  of  the  narcotic  class  espe- 
cially, including  stramonium,  belladonna,  strychnia,  and  opium.  On 
the  other  hand,  this  doctrine  has  been  rejected  by  the  most  eminent 
toxicologists.  It  would  seem  that  a  distinction  is  to  be  made.  Ex- 
periments upon  animals  do  not  show  that  acetic  acid  diminishes  the 
violence  of  the  symptoms  occasioned  by  narcotic  poisons,  but  rather 
the  reverse.  In  the  human  subject,  too,  its  effect  is  decidedly  injurious. 
Thus,  for  example,  in  a  case  of  poisoning  by  opium,  quoted  by  Mr. 
Taylor,1  vinegar  was  given  in  repeated  doses,  but  served  only  to  in- 
crease the  stupor  and  other  bad  symptoms.  But  if  the  stomach  have 
first  been  freed  from  the  unabsorbed  narcotic,  so  that  the  acid  no 
longer  facilitates  its  action  by  dissolving  its  poisonous  principle,  the 
stimulant  operation  of  the  former  may  prove  salutary.  The  Rasorian 
school,  while  insisting  on  the  antagonism  of  vinegar  to  opium,  main- 
tain that  it  augments  the  poisonous  action  of  conium,  belladonna, 
strychnia  and  the  acro-narcotic  agents  generally. 

In  poisoning  by  the  caustic  alkalies  and  earths  and  their  carbonates, 
acetic  acid  or  vinegar  is  the  proper  antidote,  because  it  forms  with 
these  substances  innocuous  acetates.  These  acids  have  both  been  used 
with  decided  advantage  to  allay  the  severe  abdominal  pain  of  had  colic, 
particularly  when  a  partial  evacuation  has  been  procured  by  purga- 
tives. In  some  cases  the  acid  appears  to  have  determined  the  action 
of  the  cathartic  medicines  administered. 

Vinegar  is  said  to  have  the  power  of  dissipating  the  intoxication 
produced  by  alcohol,  but  we  do  not  find  it  recommended  by  those 
who  have  treated  professedly  of  this  subject.  The  same  remark  may 
be  made  of  the  use  of  vinegar  in  mania.  In  scurvy,  this  acid  would 
seem  to  have  been  but  little  used.  Dr.  Kerr  says  it  appears  to  have 
exerted  little,  if  any,  power  over  *he  disease,  unless  associated  with 
nitrate  of  potassa.2  It  was  recommended  by  Haller  as  a  remedy  for 
obesity,  but,  as  already  shown,  its  mischievous  effects  more  than  coun- 
terbalance its  advantages. 

Acetic  acid  and  strong  vinegar  have  long  been  used  as  stimulants 
to  the  olfactory  nerves  and  the  Schneiderian  membrane,  to  calm  agita- 

1  Med.  Jurisprudence  (Am.  ed.),  p.  487.  *  Cyclopaedia  of  Med.,  iii.  697.    , 
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tion,  relieve  headache,  dispel  faintness,  and  prevent  infection.  A  per- 
fume, made  by  distilling  vinegar  with  various  aromatics,  and  with 
camphor,  is  a  favorite  preparation  of  the  sort  in  France.  It  is  known 
as  vinaigre  des  quatre  voleurs,  a  name  which  it  derived  from  an  incident 
during  an  epidemic  of  the  plague  of  Marseilles.  It  is  said  that  four 
thieves,  who  went  plundering  from  house  to  house,  escaped  the  con- 
tagion of  the  disease  by  constantly  smelling  at  the  preparation,  to 
which  their  adventure  gave  a  name. 

Crystals  of  sulphate  of  potassa,  impregnated  with  acetic  acid  and 
some  aromatic  essence,  may  be  inclosed  in  bottles,  for  the  same  uses 
as  ordinary  smelling  salts.  The  emanations  of  acetic  acid  have  been 
used  as  a  stimulant  to  arrest  the  development  of  coryza.  Ammonia 
and  the  terebinthinate  preparations  answer  the  same  purpose. 

Externally. — In  fevers  of  a  typhoid  type,  with  languid  capillary 
circulation,  a  doughy  feel  of  the  skin,  and  profuse  sweats,  vinegar 
may  be  applied  to  the  whole  body,  or  only  to  the  extremities  and  face, 
and  either  cool  or  warm,  according  to  the  temperature  of  the  skin,  and 
of  the  air.  This  lotion,  if  very  acid,  acts  as  a  stimulant,  but  when 
much  diluted,  and  applied  to  the  hot,  dry,  and  injected  skin  of  patients 
laboring  under  typhus  or  scarlatina,  it  appears  to  be  more  efficient 
than  aqueous  lotions,  in  lowering  the  temperature  of  the  body  and 
quieting  restlessness. 

This  acid  is  very  beneficial  in  passive  hemorrhages,  and  in  those  de- 
pending upon  an  altered  state  of  the  blood,  particularly  in  haemoptysis, 
hasmatemesis,  and  uterine  hemorrhage.  For  epistaxis,  it  may  be  em- 
ployed by  snuffing  into  the  nostrils,  or,  better,  by  laying  thin  com- 
presses, wet  with  vinegar  and  water,  upon  the  exterior  of  the  nose. 
In  other  hemorrhages  there  is  no  comparison  between  its  efficacy  and 
that  of  the  acetate  of  lead.  In  bleeding  from  the  womb  or  lower 
bowels,  it  may  be  applied  directly  by  injection,  or,  in  the  former  case, 
by  means  of  a  tampon,  while  cloths,  wet  with  vinegar  and  water,  are 
laid  upon  the  adjacent  parts,  to  produce  cold  by  evaporation.  In  a 
case  of  uterine  hemorrhage  after  delivery,  caused  by  the  prolonged 
adhesion  of  the  placenta,  Mojon  injected  very  cold  vinegar  and  water 
by  the  umbilical  vein.  The  contractions  of  the  uterus  were  at  once 
aroused,  and  the  hemorrhage  ceased.  The  same  effect  would  probably 
have  been  produced  by  cold  water  alone. 

A  mixture  of  vinegar  and  water  is  of  universal  use  as  a  local  appli- 
cation to  bruises,  sprains,  superficial  cuts  and  lacerations,  fractures,  and 
limited  inflammations.  It  should  be  applied  to  the  part,  upon  lint  or 
charpie,  as  soon  as  possible  after  the  injury  has  been  received,  or  the 
signs  of  inflammation  manifest  themselves,  so  as  to  prevent,  by  its 
evaporation,  the  occurrence  of  swelling,  ecchymosis,  &c.  The  addi- 
tion of  a  small  quantity  of  alcohol  to  the  mixture  will  render  it  more 
efficient.  This  method  is  particularly  useful  in  injuries  of  the  head ; 
for  it  not  only  moderates  the  external  inflammation,  but  also  protects 
the  brain  from  this  process,  and  from  congestion.  The  lotion  should 
be  applied  to  the  shorn  or  shaven  scalp.  In  superficial  burns,  lotions 
of  vinegar  and  water  afford  sensible  relief,  but  not  so  much  as  the  ex- 
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elusion  of  air  by  means  of  raw  cotton.      They  are  also  very  efficient 
in  preventing  the  development  of  milk  abscess. 

Compresses  wet  with  vinegar  and  water,  and  bound  upon  the  tem- 
ples, palliate  the  pain  of  headache,  both  of  the  inflammatory  and  the 
neuralgic  forms.  A  weak  mixture  of  the  same  kind  may  be  instilled 
into  the  eye,  to  remove  particles  of  lime  adhering  to  the  conjunctiva. 
Involuntary  seminal  emissions  have  sometimes  been  arrested  by  apply- 
ing a  sponge,  wet  with  strong  vinegar,  to  the  perineum,  and  maintain- 
ing it  in  that  position  for  several  hours.  This  result,  it  may  be  sur- 
mised, depends  chiefly  upon  the  counter-irritant  effect  of  the  vinegar 
yet,  in  some  degree,  also,  upon  the  refrigerant  action  of  the  liquid 
when  first  applied. 

Strong  acetic  acid  has  been  used  to  soften  and  remove  warts,  corns, 
&c,  which  it  does  by  its  affinity  for  the  albumen  of  which  they  are 
composed ;  it  has  also  been  employed  to  blister  the  skin,  but  cannot  be 
recommended  for  this  purpose.  As  a  lotion  in  ringworm  of  the  scalp 
(porrigo  favosa,  favus)  it  is  of  great  service;  according  to  Pereira,  one 
or  two  applications  of  it  usually  suffice  to  effect  a  cure.  In  a  diluted 
form  it  soothes  the  intolerable  itching  of  psoriasis  and  lichen.  Clys- 
ters of  vinegar  have  been  recommended  for  the  destruction  of  ascarides 
of  the  rectum. 

Administration. — As  an  internal  medicine,  good  wine  vinegar 
should  always  be  preferred.  The  product  of  the  distillation  of  wood 
sold  for  culinary  purposes,  is  both  disagreeable  and  unwholesome. 
The  dose  of  vinegar  is  from  one  to  four  fluidrachms ;  that  of  Diluted 
Acetic  Acid  (Acidum  Aceticum  Dilutum)  is  nearly  the  same.  One  or 
two  fluidounces  of  vinegar  may  be  given  by  enema.  To  form  an 
acidulated  drink,  from  one  to  two  fluidounces  of  vinegar  may  be 
mixed  with  a  quart  of  water.  A  lotion  may  be  prepared  by  mixing 
two  or  three  fluidounces  of  vinegar  with  five  of  water. 


ACIDUM   NITRICUM.— Nitric  Acid. 

Acidum  Nitricum  Dilutum . — Diluted  Nitric  Acid. 

Sources. — Nitric  acid  exists  in  nature  combined  with  potassa,  soda, 
lime,  and  magnesia.  It  is  sometimes  free  in  spring  water,  and,  accord- 
ing to  Liebig,  in  rain  water  after  thunder  storms. 

It  is  procured  artificially  by  distilling  in  a  retort  a  mixture  com- 
posed of  equal  weights  of  nitrate  of  potassa  and  sulphuric  acid.  When 
perfectly  pure  it  is  colorless,  but  it  has  usually  a  slight  yellowish 
tinge,  due  to  the  presence  of  nitrous  acid  developed  during  the  pro- 
gress of  distillation,  or  subsequently  by  the  decomposing  action  of 
light.  Its  sp.  gr.  is  1.5.  Diluted  nitric  acid  consists  of  one  part  of 
nitric  acid  to  nine  of  water.     Its  sp.  gr.  is  1.08. 

History. — Some  writers  attribute  its  discovery  to  Eaymond  Lully, 
but  others  carry  it  back  to  the  seventh  century.     It  was  first  analyzed 
by  Cavendish  in  1785. 
It5 
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Action.  On  Animals. — In  even  its  most  concentrated  form  nitric 
acid  acts  much  less  energetically  than  sulphuric  acid  upon  the  animal 
functions  and  tissues,  but  the  symptoms  produced  by  the  two  acids 
differ  in  little  but  degree.  The  most  important  distinctive  character 
of  nitric  acid  is  that,  when  swallowed,  it  does  not,  like  sulphuric  acid, 
coagulate  the  blood.  If  injected  into  a  vein,  it  has  indeed  this  effect, 
but  only  partially.  In  one  of  Orfila's  experiments  the  left  ventricle  of 
the  heart  contained  two  large  gelatinous  looking  clots  of  a  dusky-red 
color,  surrounded  by  a  small  quantity  of  like  colored  serum,  and  the 
large  bloodvessels  of  the  thorax  contained  liquid  blood.1  Viborg  in- 
jected a  drachm  of  fuming  nitric  acid,  with  three  drachms  of  water, 
into  the  jugular  veins  of  two  horses.  Immediately  afterwards  they 
were  lively  and  breathed  quicker,  and  the  pulse  was  more  frequent. 
These  symptoms  were  followed  by  signs  of  depression,  which  passed 
away  in  the  course  of  two  hours.  At  this  time  some  blood  was  drawn ; 
it  coagulated  readily,  and  had  but  little  buffy  coat.2 

On  Man. — The  symptoms  occasioned  by  concentrated  nitric  acid  are 
almost  identical  in  kind  with  those  of  sulphuric  acid,  since  they  mainly 
depend  upon  the  destruction  of  the  tissues  to  which  the  liquid  is  ap- 
plied. But  the  caustic  action  of  the  former  is  much  less  rapid  and 
profound  than  that  of  the  latter.  Another  striking  difference  is  the 
peculiar  color  of  the  integument  stained  by  nitric  acid.  Although 
the  stain  is  white  at  first,  it  soon  becomes  orange-yellow,  and  upon  the 
mucous  membranes  brown,  owing  probably  to  the  action  of  the  alkali 
contained  in  the  salivary  and  other  secretions.  The  recent  stain  of 
iodine  which  bears  some  resemblance  to  that  of  nitric  acid,  differs 
from  it  in  being  removable  by  caustic  potash,  whereas  the  other  is 
permanent.  The  enamel  of  the  teeth  is  rendered  very  white,  and  is 
partially  destroyed  by  this  acid.  In  a  case  fatal  on  the  eighth  day 
after  the  ingestion  of  a  teaspoonful  of  the  strong  acid,  the  usual  lesions 
were  found  in  the  mouth,  fauces,  oesophagus,  and  stomach,  but  although 
the  small  intestine  was  sound,  the  colon  was  intensely  and  deeply  ulcer- 
ated. There  had  been  complete  suppression  of  urine.3  Administered 
internally,  and  in  small  doses/  diluted  nitric  acid  exerts  at  first  a  tonic 
action,  increases  the  appetite,  and  augments  the  flow  of  urine.  It 
generally  produces  a  white  coating  on  the  tongue,  and  dryness  of  the 
mouth.  Sometimes,  after  a  few  days'  employment  of  it,  the  teeth  be- 
gin to  grow  loose,  and  the  gums  to  bleed.  At  the  same  time  the  flow 
of  urine  increases.  Its  longer  employment  occasions  dyspepsia,  colic, 
foul  breath,  headache,  feverishness,  debility,  and  constipation  or  diar- 
rhoea. A  small  pustular  eruption  sometimes  appears  upon  the  skin. 
Bateman,  who  gave  the  acid  in  a  diluted  form  for  hepatic  derange- 
ment, found  that  it  produced  salivation,  but  neither  fetor  of  the  breath 
nor  ulceration  of  the  gums.  But  all  of  these  symptoms  existed  in 
several  of  the  cases  reported  by  Prioleau."  This  salivation  would 
appear  not  to  depend  upon  the  local  action  of  the  acid,  if  we  may  ac- 
cept the  statement  of  Eichter,  who  found  the  same  effect  produced  by 
nitric  acid  baths.      According  to  Clarus,  it  is  less  refrigerant,  and 

1  Toxicologic   i.  1(33.  2  Wifmer.  Wirkune,  iii.  351. 

5  Arch.  d.  Heil.,  iv.  183.  *  Vid.  infra. 
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relieves  the  thirst  less  than  sulphuric  acid,  and  is  less  stimulating 
than  hydrochloric  acid. 

Uses.  As  a  Disinfectant. — About  the  close  of  the  last  century  Dr. 
Carmichael  Smith  drew  general  attention  to  the  effects  of  nitric  acid 
vapors  in  preventing  or  destroying  the  contagion,  particularly  of 
typhus,  or  jail-fever  as  it  was  commonly  called.  Its  apparent  efficacy 
in  staying  the  advance  of  epidemics  of  this  disease,  induced  the 
British  Parliament  to  reward  the  proposer  of  the  method  with  £5,000. 
Experiments  were  made  with  the  nitrous  fumigations,  as  they  were 
termed,  in  various  parts  of  Europe,  and  the  verdict  in  their  favor  was 
nearly  unanimous.  Hospital  wards,  in  which  were  patients  suffering 
under  typhus,  dysentery,  gangrene,  and  even  yellow  fever,  were 
fumigated,  aud  almost  always  with  apparent  advantage.  In  Seville, 
it  was  even  alleged  that  in  whatever  house  or  ward  this  method  was 
practised,  no  more  persons  died  or  fell  sick.  Dr.  Smith  directed  the 
vapor  to  be  prepared  by  mixing  equal  parts  of  sulphuric  acid  and 
saltpetre  together  in  a  saucer  placed  upon  hot  sand,  and  to  be  used 
for  two  hours  morning  and  evening.  However  effectual  it  may  have 
been  in  destroying  contagion,  the  plan  was  found  to  have  serious 
inconveniences.  The  vapor  had  a  very  irritating  effect  upon  both 
patients  and  attendants,  producing  cough  and  an  abundant  secretion 
of  mucus  from  the  lungs  and  throat,  and  sometimes  haemoptysis  or 
diarrhoea,  besides  filling  the  wards  or  chamber  with  a  sour  smell.  It 
was  undoubtedly  useful,  however,  in  correcting  the  foul  odors  of  the 
sick,  and  perhaps,  also,  in  neutralizing  the  infectious  effluvia.  It 
might  still  be  resorted  to  as  a  convenient  substitute  for  chlorine. 

Internally. — In  fevers  of  a  malignant  or  typhoid  type,  it  was  pre- 
scribed by  Hoffmann  and  others.  Ferriar  regarded  it  as  almost  a 
succedaneum  for  cinchona  in  typhus  fever,  and,  although  many  have 
advocated  its  use,  in  this  disease  and  in  scarlet  fever,  its  utility  must 
be  considered  as  very  questionable. 

This  acid  was  first  discovered  to  possess  antiperiodic  qualities  by 
Dr.  Bailey,  of  Indiana,1  while  he  was  administering  it  to  counteract 
profuse  night-sweats  in  a  case  of  chronic  intermittent  fever.  Ninety 
cases  were  treated  by  its  means,  seventy-five  of  which  presented  the 
quotidian,  and  fifteen  the  tertian  type.  All  in  which  the  medicine 
was  faithfully  administered,  eighty  in  number,  recovered  promptly. 
From  six  to  eight  drops  of  commercial  nitric  acid,  properly  diluted, 
were  administered  once  in  six  hours,  without  regard  to  remissions 
or  exacerbations.  Dr.  Coons,  of  Dayton,  O.,  treated  thirty-six  cases 
with  a  like  degree  of  success,2  which  was  confirmed  by  the  report  of 
the  present  Surgeon  General  of  the  United  States,  upon  thirty-three 
cases  of  intermittent  fever  occurring  at  Fort  Riley,  Kansas.  Dr. 
Hammond  found  it  altogether  as  efficient  as  quinia  in  arresting  the 
disease.  He  prescribed  ten  drops  of  the  acid,  largely  diluted,  three 
times  a  day.3  An  equal  degree  of  success  attended  its  administration, 
in  remittent  fever  of  an  adynamic  type,  by  Dr.  Bedford  Brown,  of  N.C.4 

1  Am.  Jour,  of  Med.  Sci.,  Oct.  1854,  p.  581.       *  Ohio  Med.  and  Surg.  Jour.,  1857. 
5  Maryland  and  Vir.  Med.  Jour.,  Feb.  1861. 
*  Am.  Jour,  of  Med.  Sci.,  Jan.  1860,  p.  43. 
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The  favorable  reports  by  Hope,1  of  the  effect  of  fuming  nitric  acid 
in  the  treatment  of  cholera,  dysentery,  and  diarrhoea,  obtained,  at  one 
time,  quite  an  extensive  popularity  for  the  mixture  he  employed.  But 
subsequent  experience  has  not  confirmed  the  opinion  he  entertained 
of  its  efficacy. 

Dr.  Arnoldi,  of  Montreal,  proposed  nitric  acid  as  almost  a  specific 
remedy  for  whooping-cough,  and  his  recommendations  have  been  sus- 
tained by  Drs.  Gibb,2  Witsell,3  Atcherly,4  Noble,  and  others.  Under 
its  use  the  violence  of  the  paroxysms  is  said  to  be  greatly  mitigated, 
and  the  duration  of  the  disease  abridged  by  more  than  one-half. 
Arnoldi  directed  as  much  acid  to  be  added  to  a  tumblerful  of  very 
sweet  water  "as  would  bring  it  to  the  strength  of  pure  lemon-juice," 
and  this  was  stated  as  the  quantity  an  adult  should  consume  in  three  or 
four  hours.  For  a  child  one  year  old,  the  dose  was  a  dessert-spoonful 
of  the  mixture  every  hour.  Dr.  Gibb  directed  fifteen  drachms  of 
diluted  nitric  acid,  in  an  eight-ounce  mixture,  of  which  two  or  three 
drachms  were  to  be  given  every  hour  or  two,  which  is  more  than  half  a 
drachm  of  the  acid  at  each  dose!  Mr.  Atcherly  prescribed  five  minims 
every  three  hours  for  a  child  six  months  old,  and  gradually  increased 
the  dose  to  fifteen  minims  every  second  hour.  The  medicine  was 
directed  to  be  continued  for  some  time  after  the  cessation  of  the 
paroxysms,  and  in  children  who  have  teeth,  a  gargle  composed  of  two 
drachms  of  carbonate  of  soda  dissolved  in  eight  ounces  of  water, 
should  be  used  after  each  dose.  Five  or  six  drops  of  nitric  acid  in  a 
glass  of  sweetened  water,  taken  twice  a  day,  has  been  highly  recom- 
mended for  the  removal  of  hoarseness  in  singers. 

Nitric  acid  was  greatly  extolled  by  Alyon  in  syphilitic  eruptions  of 
the  skin,  and  subsequently  by  Beddoes  and  by  Scott  as  a  specific  in 
venereal  complaints.  The  last-named  writer  inferred  from  his  obser- 
vations that  the  action  of  the  acid  resembled  that  of  mercury,  and 
hence  he  recommended  it  in  the  treatment  of  syphilis.  A  large  num- 
ber of  physicians  in  England,  and  on  the  continent  of  Europe,  em- 
ployed it  in  both  primary  and  secondary  syphilis,  and  in  this  country 
not  less  flattering  statements  were  made  of  its  efficacy  by  Prioleau.5 
He  used  it  in  primary  as  well  as  secondary  syphilis,  and  with  very 
satisfactory  results.  In  almost  every  case  it  produced  ptyalism,  and 
in  several  swelling  of  the  submaxillary  glands.  Hutchinson  found  it 
almost  useless  in  primary  syphilis,  but  a  majority  of  cases  of  ulcers 
in  the  throat,  eruptions  on  the  skin,  and  periosteal  swellings,  were 
cured  by  its  use.6  Ferriar7  did  not  estimate  its  effects  so  highly  as 
many  other  physicians  did.  He  thought  its  power  limited  to  certain 
specific  symptoms  in  the  advanced  stages,  such  as  pains  in  the  bones, 
and  superficial  ulcers. 

These  results,  when  attentively  examined,  do  not  afford  sufficient 

i  Edinb.  Med.  and  Surg.  Jour.,  xxvi.  35. 

*  A  Treatise  on  Hooping-Cough,  Lon.,  1854.  '  Chast'n  Med.  Jour.,  xii.  84. 

*  Times  and  Gaz.,  Feb.  1859,  p.  210. 

6  Caldwell's  Med.  Theses,  p.  81.  8  Med.  Museum,  i.  433. 

7  Med.  Histories,  p.  486  and  411. 
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ground  for  attributing  an  antisyphilitic  virtue  to  the  medicine.  The 
cases  in  which  it  seems  to  have  been  most  decidedly  useful  were 
those  of  chronic  syphilitic  ulcers  of  the  gums,  of  general  feebleness 
of  function  arising  from  a  scrofulous  taint,  and  a  morbid  susceptibility 
to  the  influence  of  mercury.  But  in  all  of  these  respects,  and  in  the 
two  latter  especially,  iodide  of  potassium  is  of  far  greater  efficacy. 

Several  cases  of  diabetes  mellitus  are  reported  as  having  been  cured 
by  this  medicine,  which  also  assuaged  in  a  remarkable  manner  the 
characteristic  thirst  of  the  disease.  In  clironic  derangement  of  the 
liver  it  was  prescribed  with  advantage  by  Scott,  who  found  it,  however, 
less  efficient  than  nitro-muriatic  acid.  A  striking  case  of  efficacy  is 
presented  by  Ffirth;1  it  was  one  of  chronic  enlargement  of  the  liver 
in  a  scorbutic  subject,  and  the  disease  was  contracted  in  India.  The 
medicine  produced  ptyalism,  and  from  this  event  the  patient's  improve- 
ment commenced.  Bateman  employed  it  successfully  in  jaundice,  and 
Zagli  reported  more  than  fifty  cases  of  cure,  which  he  attributed  to  its 
influence.  "  In  those  ill-conditioned  scrofulous  sores  which  approach 
the  nature  of  cancer,"  says  Chapman,2  "  it  has  proved  the  most  suc- 
cessful of  all  the  remedies  which  I  have  tried.  Not  a  few  of  the  cases 
which  had  previously  resisted  the  best  external  modes  of  treatment, 
I  have  cured  by  the  free  internal  use  of  it." 

Rayer  states  that  he  cured  very  obstinate  cases  of  impetigo  by  means 
of  nitric  acid,  of  which  he  gave  half  a  drachm  in  a  pint  of  sweetened 
barley-water  in  the  course  of  the  day.  When  it  deranged  the  stomach 
its  administration  was  suspended  for  a  few  days,  and  tepid  baths  were 
prescribed.  It  very  rarely  happened  that  a  cure  was  not  effected  in 
from  four  to  six  weeks. 

Externally. — This  acid  has  been  employed  to  blister  the  skin  when 
the  use  of  cantharides  or  other  vesicants  proper  would  have  involved 
too  long  a  delay.  But  it  is  far  less  to  be  recommended  than  ammonia, 
both  on  account  of  the  severe  pain  it  causes,  and  of  the  intractable 
ulcer  that  may  result  from  its  use.  The  bites  of  rabid  animals,  poison- 
ous serpents  and  insects,  &c,  have  also  been  cauterized  with  nitric  acid. 
It  forms  an  excellent  ingredient  for  gargles  and  washes'  in  secondary 
syphilitic  sores  of  the  throat  or  nasal  passages,  and,  when  added  to  water 
so  as  slightly  to  acidulate  it,  is  an  efficient'  application  for  indolent  as 
well  as  flabby  or  sloughing  sores.  Wedekind  gave  it  internally  to 
arrest  mercurial  salivation,  but  its  local  application  by  means  of  a  mop, 
or,  what  is  better,  a  fine  brush,  followed  by  the  use  of  gargles  contain- 
ing about  one  drachm  of  the  diluted  acid  to  six  ounces  of  water,  usually 
succeeds  in  restoring  a  sound  state  of  the  mucous  membrane  of  the 
gums.  Thompson  mentions  having  suspended  mercurial  salivation 
by  its  internal  use.  Lotions  or  foot-baths  containing  this  acid  have 
been  found  serviceable  in  chilblains,  particularly  after  they  have  lost 
their  acute  character.  Dewees  recommended  warm  baths  feebly  acidu- 
lated with  this  liquid  for  the,  jaundice  of  new-born  children. 

By  applying  it  over  indolent  periostoses  so  as  to  produce  a  slight 

1  Med.  Museum,  ii.  62.  *  Therapeutics,  ii.  519. 
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inflammation  of  the  skin,  Lallemand  found  that  it  caused  these  swell- 
ings to  disappear.  The  strong  acid  can  be  used  as  a  caustic  in  most 
of  the  cases  enumerated  under  the  head  of  sulphuric  acid,  and  parti- 
cularly to  remove  venereal  and  other  warts  and  fleshy  excrescences  of 
all  kinds.  In  none  is  it  more  effectual  than  in  curing  condylomata  and 
hemorrhoids.  It  is  applied  by  means  of  a  mop  of  lint  fastened  upon  a 
wooden  handle,  care  being  taken  to  avoid  touching  the  surrounding 
skin,  which,  indeed,  had  better  be  smeared  with  resin  cerate.  The 
method  undoubtedly  is  very  painful,  particularly  at  the  first  applica- 
tion, but  on  the  second  it  is  less  severe,  and  the  acid  is  seldom  required 
a  third  time.1  In  caries  of  the  bones  and  in  sloughing  phagedena  the 
strong  acid  has  often  been  employed  successfully  to  promote  the 
separation  of  the  dead  tissues.  In  hospital  gangrene  it  is  peculiarly 
serviceable. 

Administration. — The  dose  of  the  stronger  acid  is  from  five  to 
twenty  minims,  and  of  the  diluted  acid  from  twenty-five  to  fifty 
minims,  three  or  four  times  a  day,  in  at  least  three  fluidounces  of  a 
watery  vehicle.  It  should  be  taken  through  a  tube.  It  should  never 
be  associated  with  salifiable  bases,  with  the  carbonates,  acetates,  &c., 
nor  kept  in  metallic  vessels. 


CH  LOR  IN  I UM.  — Chlorine. 

Aqua   Chlorinii. —  Chlorine  Water. 

Description. — "  Chlorine  is  an  elementary  gaseous  fluid,  of  a  green- 
ish-yellow color,  and  characteristic  and  disagreeable  smell  and  taste." 
It  may  be  obtained  by  decomposing  chloride  of  sodium  by  means  of 
diluted  sulphuric  acid  and  deutoxide  of  manganese.  During  the  pro- 
cess, sulphate  of  soda  and  sulphate  of  the  protoxide  of  manganese  are 
generated,  while  chlorine  is  given  off.  Chlorine  water  is  prepared  by 
passing  chlorine  gas  through  distilled  water,  which  absorbs  nearly 
twice  its  volume  of  the  gas.  To  prevent  its  decomposition,  it  should 
be  kept  in  glass-stoppered  bottles,  made  impervious  to  light  by  a 
black  coating.     Chlorine  was  discovered  by  Scheele  in  1774. 

Action  on  Vegetables  and  Animals. — Chlorine  destroys  most  vege- 
table colors  if  moisture  be  present.  Nysten  introduced  a  small  quantity 
of  chlorine  into  the  jugular  vein  of  a  dog  of  medium  size.  The  animal 
gave  some  signs  of  pain.  After  five  minutes'  interval,  a  larger  portion 
was  injected;  the  dog  howled  violently,  breathed  laboriously  and 
painfully,  and  died  in  three  minutes  afterwards.  The  heart  was  found 
distended  with  fluid  blood.8  The  same  experimenter,  on  another 
occasion,  introduced  a  quantity  of  this  gas  into  the  pleural  cavity  of 
a  dog.     The  animal  became  very  restless,  voided  urine,  and  then  fell 

1  W.  Cooke,  Times  and  Gaz.,  Ap.  1853,  p.  343.  H.  Smith,  ibid.,  Aug.  1854,  p.  184  ; 
Nov.  1855,  p.  526,  566  ;  Lancet,  Oct.  1858,  p.  452. 

2  Wibmek,  Wirkung,  &c,  ii.  107. 
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upon  his  side  stiff,  and  without  signs  of  pain.  He  arose  afterwards, 
but  continued  to  whine.  For  three  days  he  seemed  to  suffer  greatly, 
and  he  was  then  killed.  Both  pleurae  were  lined  with  false  membrane, 
and  eontained  bloody  serum.  Orfila  found  that,  by  introducing  chlo- 
rine water  into  the  stomach  of  dogs,  inflammation  and  ulceration  of 
the  gastric  mucous  membrane  were  excited.1  According  to  Nysten, 
pure  chlorine  gas,  when  breathed  by  animals,  is  not  absorbed,  but 
produces  such  rapid  and  violent  inflammation  of  the  bronchia  as  to 
prove  fatal. 

Wallace  gives  the  following  account  of  the  effects  of  chlorine  diluted 
with  air  and  watery  vapor  upon  the  human  skin.2  When  a  person  is 
inclosed,  except  the  head,  in  a  box,  and  subjected  to  this  agent  at  a 
temperature  of  110°  F.,  in  the  course  of  ten  or  twelve  minutes  he 
experiences,  in  various  parts  of  the  skin,  sensations  like  those  pro- 
duced by  the  stings  or  bites  of  very  small  insects.  They  gradually 
extend  to  the  greater  part  of  the  body,  but  cease  upon  the  patient 
quitting  the  bath,  and  are  succeeded  for  a  short  time  by  heat  and 
itching.  A  more  or  less  copious  sweat  accompanies  this  sensation, 
and  is  followed  by  an  eruption  of  minute  pustules  upon  the  trunk  and 
arms.  If  chlorine  is  applied  to  a  more  limited  surface,  the  skin  grows 
red,  and  if  the  application  is  continued,  it  excites  severe  pain  and 
swelling,  which,  as  well  as  the  redness,  augment,  so  that  the  integu- 
ment acquires  an  erysipelatous  aspect,  and,  for  some  time  afterwards, 
feels  as  if  it  had  been  bruised.  These  symptoms  are  of  several  days1 
duration,  and  are  succeeded  by  itching  and  desquamation  of  the  cuticle. 
That  chlorine  is  absorbed  by  the  skin  is  proved  by  the  characteristic 
taste  which  is  perceived  in  the  mouth  after  a  hand  or  any  part  of  the 
cutaneous  surface  is  exposed  to  its  action.  When  inhaled  in  a  con- 
centrated form,  it  acts  as  an  irritant,  exciting  spasm  of  the  glottis,  and 
a  sense  of  constriction  of  the  chest  and  suffocation,  or  violent  cough 
and  hasmoptysis ;  but  in  a  diluted  state  it  produces  a  gentle  sense  of 
warmth  in  the  air-passages,  and  increases  the  secretion  of  mucus. 
When  habitually  inhaled,  it  soon  ceases  to  produce  marked  symptoms, 
and,  indeed,  is  alleged  to  increase  the  appetite,  but  it  occasions  a  loss 
of  flesh.  Yet  it  is  said  not  to  shorten  the  lives  of  the  workmen  engaged 
in  factories  where  it  is  employed.  These  workmen  are  subject  to 
acidity  of  the  stomach,  which  they  are  in  the  habit  of  correcting  by 
the  use  of  chalk.  The  above  statement  regarding  its  influence  on  the 
appetite  is  confirmed  by  Halle,  who  asserts  that  chlorine  water,  when 
largely  diluted,  augments  the  appetite  and  strengthens  the  digestion. 
Nysten  alleges  that  it  acts  as  an  astringent  on  the  bowels,  producing 
constipation,  and  bleaching  the  excrements. 

Uses.  As  a  Disinfectant. — Halle  was  the  first,  in  1785,  to  point  out 
the  disinfecting  properties  of  chlorine.  A  few  years  later  (1791), 
Fourcroy  proposed  it  as  a  means  of  neutralizing  the  effluvia  arising 
from  the  decomposition  of  animal  matter  in  graveyards,  &c,  and  of 
destroying  infectious  miasmata.     Chaussier  employed  it  as  a  disinfect- 

1  Toxicologic,  i.  113.  *  Ibid. 
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ant  in  the  dissecting-room,  .and  Cruikshank  first  adopted  it,  on  a  large 
scale,  as  a  means  of  purifying  the  air  of  hospital  wards  at  Woolwich, 
in  England.  These  examples  did  not,  however,  suffice  to  recommend 
the  agent  to  general  confidence  until  its  properties  were  more  fully 
illustrated  by  Guyton  Morveau  in  1803.  About  twelve  years  later, 
Thenard  suggested  the  use  of  chlorine  water  instead  of  the  gas,  and 
it  was  employed  to  limit  the  ravages  of  an  epidemic  which  then  pre- 
vailed in  Holland.1 

Not  a  few  examples  might  be  adduced  in  which  the  use  of  chlorine 
appeared  to  arrest  the  extension  of  infectious  diseases.  The  most 
striking  illustrations,  however,  are  furnished  by  diseases  of  a  strictly 
local  origin,  those  which  appear  to  have  arisen  and  to  have  been  sus- 
tained by  effluvia  from  accumulations  of  animal  or  vegetable  matter 
in  a  state  of  putrefaction.  But  even  here  the  alleged  power  of  chlo- 
rine is  open  to  question.  That  it  destroyed  the  offensive  odors  of  The 
decaying  masses  is  certain;  but  when  it  is  recollected  that  these  collec- 
tions were  usually  at  the  same  time  removed  in  whole  or  in  part,  and 
that  the  neighborhood  was  subjected  to  a  more  or  less  complete  sys- 
tem of  purification  by  means  of  water,  air,  heat,  &c,  the  part  of  the 
result  due  to  the  action  of  chlorine  was  perhaps  not  very  large.  As 
regards  epidemic  diseases  of  atmospheric  origin,  such  as  cholera  and 
yellow  fever,  it  is  certain  that  chlorine,  in  whatever  manner  employed, 
offers  no  obstacle  to  their  diffusion.  It  is  said  that  chlorine  destroys 
the  contagious  property  of  the  vaccine  and  the  gonorrhceal  virus,2  but 
the  statement  needs  confirmation.  Chlorine  water  is  a  convenient 
agent  for  correcting  the  stench  of  alvine  discharges  in  the  sick  room, 
the  foul  odor  of  the  breath,  of  the  offensive  secretions  of  gangrenous 
and  other  sores,  &c. 

Fevers. — A  great  number  of  writers  have  testified  to  the  virtues  of 
chlorinated  water  and  the  chlorides  in  different  forms  of  fever,  but 
especially  those  of  a  typhoid  or  malignant  type.  It  would  seem  to 
be  indicated  when  the  pulse  is  increased  in  frequency  without  beino- 
stronger  than  natural,  or  when  there  is  an  absolute  loss  of  its  force.3 
This  is  peculiarly  the  case  in  petechial  typhus,  during  its  middle  sta»e : 
it  is  also  a  frequent  incident  of  typhoid  fever  and  the  eruptive  fevers, 
and  is  usually  attended  with  a  languid  state  of  the  capillary  circula- 
tion, a  dry,  incrusted  state  of  the  mouth,  fetid  evacuations,  and  great 
debility.  Its  effects  are  stated  to  be  a  reduction  of  the  heat  of  skin 
and  frequency  of  pulse,  followed  by  perspiration,  subsidence  of  the 
cerebral  symptoms,  diminished  fetor  of  the  breath  and  stools,  and  abate- 
ment of  the  tympanitis.  The  medicine  was  extensively  used  by  mili- 
tary surgeons  during  the  epidemics  of  typhus  which  ravaged  the  allied 
armies  in  the  European  campaigns  of  1813-14,  and  many  hospital 
physicians,  attracted  by  its  alleged  success  at  this  period,  introduced 
it  subsequently  into  civil  practice.  In  certain  cases,  and  in  certain 
epidemics  even,  its  effects  appear  to  have  been  like  those  above  de- 

1  Mt'rat  et  De  Lfns,  Diet,  de  Therap.,  ii.  241. 
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scribed,  but  they  were  far  from  being  generally  so.  _  In  most  instances 
it  seemed  to  influence  the  course  of  the  disease  injuriously,  if  at  all,  and 
to  augment  the  dryness  of  the  tongue  and  skin.  Hufeland,  Marcus, 
Clemens,  and  others,  found  it  useful  as  a  means  of  appeasing  the  irregu- 
lar tumult  of  the  circulation,  and  promoting  a  crisis  in  scarlatina;  and 
I/Alquen1  went  so  far  as  to  say  that  "it  is  here  almost  a  specific  like 
quinine  in  intermittent  fever."  This  writer  prescribed  it  especially  in 
the  anginose  variety  with  copious  eruption,  burning  skin,  delirium, 
and  convulsions.  He  appears,  however,  to  have  insisted  very  little  on 
its  internal  administration.  As  a  lotion  during  the  hot  stage  of  typhus, 
and  indeed  of  other  fevers,  it  has  been  thought  to  be  effectual  in  giving 
softness  to  the  integument  and  lowering  its  temperature.  The  author 
last  quoted  alleges  it  to  be  peculiarly  useful  in  scarlatina.  He  directed 
the  skin  to  be  washed  with  a  sponge  saturated  with  equal  parts  of  luke- 
warm water  and  chlorinated  water  every  two  or  three  hours  until  the 
approach  of  the  crisis.  If  it  produces  chilliness,  the  application  should 
be  suspended.  The  crisis,  as  described  by  this  writer,  is  denoted  by 
a  violent  degree  of  fever  and  delirium,  and  even  convulsions,  which 
symptoms  last  for  two  or  three  hours,  and  are  succeeded  by  a  rapid 
declension  of  the  fever,  &c.  This  sketch  is  hardly  drawn  from  nature, 
and  were  it  even  so,  the  decline  of  the  febrile  symptoms  cannot  be 
attributed  to  the  chlorine  employed  so  much  as  tothe  sponging  with 
water,  for  this  alone,  as  every  physician  knows,  will  sometimes  bring 
about  a  resolution  of  the  fever,  and  that  without  the  intervention  of 
any  such  "  crisis"  as  is  here  attributed  to  the  action  of  chlorine. 
Chlorinated  water  has  been  highly  recommended  as  a  lotion  in  small- 
pox, during  the  maturative  and  subsequent  stages.  A  weak  solution, 
at  a  proper  temperature,  is  perhaps  useful  as  a  means  of  correcting  the 
fetid  exhalations  of  the  skin. 

Diseases  of  the  Lungs. — It  was  imagined  at  one  time  that  in  chlorine 
would  be  found  a  specific  for  pulmonary  consumption.  Workmen  dis- 
posed to  the  disease  were  thought  to  be  benefited  by  the  exhalations 
in  factories  where  chlorine  was  employed.  Patients  affected  with 
phthisis  were  lodged  in  apartments  where  at  regular  intervals,  or  con- 
stantly in  some  cases,  this  gas  was  allowed  to  mingle  with  the  atmos- 
phere. In  one  of  the  reports  made  of  the  results  of  this  treatment  it 
was  said  "that  all  of  the  patients  were  relieved,  and  experienced  a 
remarkable  degree  of  comfort ;  the  breathing  became  freer,  the  sputa 
scantier,  and  there  was  neither  a  sense  of  heat  in  the  chest,  fever,  nor 
hasmoptysis,  and  some  of  the  cases  got  well."2  These  striking  results 
were  published  by  M.  Gannal,  and  were  more  or  less  confirmed  by 
other  physicians  at  the  time  ;  but  the  method  speedily  lost  the  degree 
of  confidence  it  had  acquired,  and  fell  into  complete  disuse.  In  a 
memoir  presented  to  the  Eoyal  Academy  of  Medicine3  by  M.  Jolly, 
the  author  states,  as  his  conclusion  from  sufficient  experience,  that  the 
use  of  chlorine  inhalations,  or  an  atmosphere  of  the  gas,  is  wholly 
useless  in  consumption  of  the  lungs,  and  that  in  many  cases  it  even 

1  Lancet,  Jan.  1841,  p.  617.  2  Mi'.rat  et  De  Lens,  Diet,  de  Therap.,  ii.  247. 
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acted  mischievously  by  increasing  the  cough,  the  oppression,  and  the 
fever.  The  remedy  is  nevertheless  endowed  with  some  power  of  pal- 
liating the  cough  and  moderating  the  expectoration  in  certain  chronic 
diseases  of  the  lungs.  Pereira,  indeed,  declares  his  belief,  with  Albers. 
that  in  ulceration  of  the  lungs  it  occasionally  may  be  of  essential  ser- 
vice. But  what  ulceration  is  meant,  if  not  tubercular,  does  not  appear. 
Chronic  catarrh  seems  to  have  been  favorably  modified  by  chlorine 
inhalations,  but  as  remedies  for  this  disease  they  seem  to  be  in  every 
respect  inferior  to  terebiuthinate  medicines.  Whooping-cough  has  in 
some  cases  been  cured  by  the  same  means. 

Gaseous  chlorine,  either  pure  or  mixed  with  air,  in  the  form  of  a 
bath,  was  recommended  by  Wallace,  Zeise,  Julius,  and  other  writers, 
for  the  cure  of  jaundice,  biliary  calculi  and  dropsies,  dependent  upon 
functional  disorder  of  the  liver.  The  first  mentioned  writer,  however, 
employed  the  vapor  at  a  temperature  of  150°  F.,  and  this  fact,  which 
seems  to  have  been  overlooked  in  estimating  the  value  of  his  plan  of 
treatment,  is  a  sufficient  explanation  of  its  effects,  without  attributing 
much  if  any  part  of  them  to  the  chlorine  itself. 

Chlorinated  water  and  chlorinated  oil  have  been  thought  useful  in 
some  scaly  eruptions  of  the  skin  and  in  scabies.  The  former  has  also 
been  recommended  for  the  cure  of  chilblains.  This  preparation  has 
also  the  valuable  property  of  destroying  the  fetid  smell  of  cancerous 
and  other  sores,  and  otherwise  improving  their  condition.  In  putrid 
sore  throaUit  is  a  very  useful  ingredient  of  washes  and  gargles.  Fumi- 
gations of  chlorine  are  sometimes  used  in  hospital  wards  and  the 
chambers  of  the  sick  when  the  air  becomes  offensive  by  the  patients' 
exhalations  or  discharges. 

Animal  Poisons. — Chlorinated  water  has  at  different  times  been 
vaunted  as  a  preventive  of  the  infection  of  syphilis,  of  rabies  canina,  of 
the  plague,  of  the  poison  of  venomous  insects,  &c.  As  a  protection  against 
hydrophobia  it  seems  to  occupy  similar  ground  with  many  vaunted 
but  now  neglected  specifics.  Many  persons,  it  is  true,  who  had  been 
bitten  by  rabid  animals,  escaped  madness  after  their  wounds  were 
washed  with  chlorinated  water,  or  some  other  preparation  of  chlorine. 
But  this  fact  is  stripped  of  all  its  value  when  it  is  considered  that  the 
same  result  frequently  takes  place  when  no  treatment  whatever  is 
applied  to  the  bitten  parts ;  that,  in  fact,  the  teeth  of  the  animal  have 
been  wiped  of  their  poisonous  slaver  by  penetrating  the  clothing  of 
the  person  attacked.  It  is,  however,  alleged  that  chlorinated  water, 
given  internally,  has  actually  cured  fully-developed  hydrophobia.  But 
the  cases  upon  which  the  assertion  is  founded  are  too  few  and  too  ob- 
scure to  shake  conclusions  which  rest  upon  the  basis  of  a  large  mass 
of  well-authenticated  facts.  In  regard  to  the  power  of  this  agent  to 
prevent  syphilitic  contagion  very  similar  objections  may  be  made. 
Impure  coition  by  no  means  necessarily  communicates  the  disease,  and 
there  is  therefore  no  more  reason  to  believe  that  chlorine- more  than 
simple  water  can  avert  its  consequences.  The  same  remark  may  be 
made  respecting  the  ability  of  chlorine  to  destroy  the  supposed  con- 
tagion of  the  plague  in  clothing  and  other  fomites.     Its  power  seems 
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to  be  neither  greater  nor  less  than  that  of  the  ordinary  means  of  puri- 
fying infected  articles. 

Administration  and  Dose. — The  dose  of  chlorine  water  is  vari- 
ously stated  by  different  authors  to  be  from  one  to  four  fluidrachms 
properly  diluted.  It  may  be  given  with  four,  five,  or  six  parts  of 
distilled  water,  sweetened.  It  is  decomposed  by  all  decoctions  and 
infusions,  except  decoction  of  jalap  (D'Alquen).  For  inhalation  ten  to 
thirty  drops  of  chlorine  water  should  be  mixed  with  six  or  eight  ounces 
of  water,  and  inhaled  from  a  proper  apparatus  several  times  a  day. 

Antidotes. — Albumen  is  the  best  antidote  to  poisoning  by  chlorine. 
That  substance  may  be  given  in  the  form  of  milk,  the  white  of  egg, 
veal  broth,  &c,  and  should  be  taken  in  large  quantities,  so  as  to  en- 
courage vomiting.  In  the  absence  of  albuminous  articles,  flour,  or 
even  the  alkaline  earths,  may  be  tried.  Inflammation  of  the  stomach 
is  to  be  combated  with  emollients. 


LIQUOR  SOD.E  CHLORINATE.  —  Solution  of 
Chlorinated  Soda. 

Preparation. — Solution  of  chlorinated  soda  is  obtained  by  decom- 
posing a  solution  of  carbonate  of  soda  by  one  of  chlorinated  lime.  A 
reciprocal  interchange  of  elements  takes  place,  and,  carbonate  of  lime 
being  thrown  down,  chlorinated  soda  remains  in  solution.  It  is  a 
colorless,  transparent  liquid,  possessing  an  alkaline  reaction,  a  taste  at 
once  alkaline  and  saline,  and  the  odor  of  chlorine.  It  destroys  the 
color  of  vegetable  substances ;  by  exposure  to  the  air  it  gives  off 
chlorine,  and  is  rapidly  converted  into  carbonate  of  soda. 

History. — In  1826,  M.  Labarraque  published  his  formula?  for  pre- 
paring the  chlorides,  and  soon  afterwards  introduced  the  chloride  of 
soda  into  medical  practice.  It  has  hence  been  generally  known  as 
Labarraque1  s  liquid  or  (from  the  purposes  for  which  it  was  applied) 
disinfecting  agent. 

Action.  On  Animals. — The  washing  liquid  used  in  France  under 
the  name  of  Eau  de  Javelle,  is  a  chloride,  sometimes  of  soda  and  some- 
times of  potassa.  In  both  cases  the  effects  are  said  to  be  the  same. 
According  to  Segalas,"  concentrated  chloride  of  soda  is  irritating  and 
caustic,  and,  if  absorbed,  manifestly  alters  the  blood.  This  author  and 
Christison  both  state  that  it  gives  rise  to  tetanic  spasms.  When  admi- 
nistered to  dogs  by  Orfila,  it  produced  violent  attempts  to  vomit,  and 
copious  liquid  stools,  followed  by  agitation,  and  then  by  exhaustion 
and  death.  The  stomach  and  intestines  of  the  animals  were  found  to 
be  inflamed.2 

On  Man. — Mdrat  and  De  Lens  saw  a  girl  of  sixteen  who  had  drunk 
a  glass  of  the  washing  liquid.  The  chief  symptom  was  general' 
rigidity,  which  yielded,  however,  to  demulcent  drinks.  The  symp- 
toms of  a  case  of  poisoning  by  this  preparation  are  related  by  Dever- 

1  M^kat  and  De  Lens,  Diet,  de  Therap.,  ii.  256.  2  Toxicologic,  i.  294. 
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gie,  but  they  seem  to  have  been  caused  in  part  by  strong  mental  dis- 
turbance. They  were  as  follows:  Convulsions,  loss  of  consciousness, 
extreme  pain  in  the  pharynx  and  oesophagus,  with  difficult  deglutition, 
tenderness  of  the  epigastrium,  but  neither  vomiting  nor  diarrhoea. 
Other  cases  reported  by  Orflla  and  by  Taylor,  presented  essentially 
the  same  phenomena.  Gendrin  saw  haemorrhoids  produced  in  a  person 
who  was  taking  this  medicine  for  the  relief  of  goitre.  It  is  said  to 
promote  menstruation.  A  dessert- spoonful  of  solution  of  chlorinated 
soda  was  given  by  mistake  to  an  infant  of  one  year  old.  It  was 
scarcely  swallowed  before  the  exhaled  chlorine  produced  signs  of  suf- 
focation. The  fauces  were  speedily  cleansed,  but  the  child  cried  and 
moaned  with  a  hoarse  voice,  rolled  about  incessantly,  and  coughed 
violently.  The  skin  grew  pale  and  damp,  the  pulse  was  small  and 
scarcely  perceptible,  the  abdomen  indolent,  the  buccal  mucous  mem- 
brane was  whitish,  and  the  breath  smelled  of  chlorine.  Subsequently 
the  abdomen  became  tender  upon  pressure,  and  a  copious  watery  dis- 
charge, which  smelled  of  chlorine,  took  place  from  the  bowels.1 

"  In  moderate  or  small  doses,"  says  Pereira,  "  chloride  of  soda  has 
been  denominated  stimulant,  tonic,  astringent,  antiseptic,  and  febri- 
fuge." But,  as  he  justly  observes,  these  terms  give  no  real  explana- 
tion of  the  nature  of  those  organic  changes  whereby  we  obtain  such 
benefit  from  the  employment  of  the  medicine  in  various  diseases.  He 
states  that  he  has  seen  moisture  of  the  skin  follow  its  use  in  fever ; 
that  increased  secretion  of  urine  is  a  common  effect  of  it ;  that  in  fevers 
it  improves  the  qualities  of  the  evacuations ;  and  that  it  causes  chronic 
glandular  enlargements  and  chronic  mucous  discharges  to  disappear. 
No  doubt  this  author,  and  several  others  who  make  the  same  sugges- 
tion, are  right  in  attributing  these  effects  to  the  soda  rather  than  to 
the  chlorine  which  the  compound  contains. 

The  antiseptic  qualities  of  chlorinated  soda,  depending  as  they  do 
upon  the  chlorine  which  it  contains,  are  closely  analogous  to  those  of 
chlorinated  water,  and  of  chloride  of  lime,  under  which  heads  this 
branch  of  the  subject  will  be  found  more  fully  treated. 

Remedial  Uses.  Typhoid  Fever. — Chlorinated  soda  was  at  one  time 
very  much  used  in  the  treatment  of  typhoid  fever,  both  internally  and 
externally,  in  lotions  and  in  baths.  ChomeP  subjected  this  method 
to  a  very  careful  and  thorough  trial.  It  was  supposed  at  first  to 
exercise  a  salutary  influence,  but  was  soon  discovered  to  deserve  no 
higher  confidence  than  other  reputed  specifics  for  the  disease,  and  it 
was  therefore  abandoned  altogether. 

Ulcers. — A  great  many  writers  have  recommended  the  solution  of 
chlorinated  soda  as  a  wash  for  unhealthy  ulcers,  particularly  those  of 
an  irregular  surface,  with  sanious  secretion,  and  for  ulcers  attacked 
with  gangrene.  Ulcers  of  the  gums  and  of  other  soft  parts  within  the 
mouth  and  fauces  are  very  apt  to  assume  these  characters  in  persons 
of  a  cachectic  constitution,  and  particularly  in  consequence  of  a  mercu- 
rial salivation.  In  fact  whenever  a  gangrenous  tendency  betrays 
itself,  the  chloride  of  soda  is  useful  as  well  for  correcting  the  offen- 

1  Diekbach,  Neuste  Entdeck.,  iii.  914.  *  Compend.  de  Med.  Prat.,  viii.  258. 
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sive  odor,  which  it  does  most  effectually,  as  for  stimulating  the  sound 
tissues  to  throw  off  the  dead  portions.  The  strength  of  the  solution 
must,  however,  be  carefully  adjusted  to  the  sensibility  of  the  part.  In 
chronic  inflammation  of  the  mucous  membrane  of  the  ears,  mouth, 
urethra,  vulva,  uterus,  &c,  with  a  sanious  or  otherwise  unhealthy  dis- 
charge, a  weak  solution  of  this  preparation  is  often  of  great  utility.' 
Mixed  with  honey  and  water,  it  forms  a  valuable  wash  for  aphtha?  of 
the  mouth.  In  certain  acute  inflammations  attended  with  an  acrid 
secretion,  such  as  that  of  the  fauces  and  nasal  passages  in  anginose 
and  in  malignant  scarlatina,  injections  of  this  fluid  are  of  material 
advantage  in  preventing  local  ulceration  and  the  diarrhoea  to  which 
the  foul  matter  is  apt  to  give  rise  when  it  is  swallowed. 

As  an  application  to  ulcers,  this  liquid  was  much  praised  by  Lis- 
franc.2  He  held  it  to  be  resolutive,  sedative,  and  healing  in  its  influ- 
ence. He  rejected  its  use  when  the  affected  part  was  indolent,  upon 
the  ground  that  under  these  circumstances  it  hindered  the  vital  pro- 
cesses essential  to  cicatrization ;  he  objected  to  it  equally  when  the 
local  inflammation  was  excessive,  because  it  augmented  the  latter. 
The  appropriate  period  for  its  use,  according  to  this  surgeon,  is  when 
granulations  are  well  developed  and  a  cicatrix  begins  to  form.  In 
burns  of  the  first  and  second  degree,  Lisfranc  prescribed  chlorinated 
soda  for  the  sake  of  its  resolvent  and  sedative  action,  and  in  those  of 
a  severer  grade  he  taught  that  they  allay  inflammation  at  first,  and 
subsequently  favor  the  separation  of  sloughs  and  promote  healing. 
These  explanations,  it  will  be  perceived,  do  not  perfectly  harmonize 
with  one  another.  It  would  seem  that  the  principles  upon  which  the 
solution  ought  to  be  applied  are  not  well  settled.  The  mode  of  appli- 
cation recommended  by  Lisfranc  is  the  following.  The  affected  part 
is,  first,  to  be  covered  with  a  cribriform  compress  spread  with  cerate, 
over  which  a  thick  pledget  of  lint  soaked  in  chlorinated  soda  is  applied. 
The  solution  ought  to  be  strong  enough  to  excite  a  moderate  degree 
of  heat  and  itching,  and  should  be  frequently  renewed.  Any  phlyc- 
tenae  that  exist  upon  the  skin  should  first  be  punctured.  Although 
this  method  of  treatment  has  distinguished  recommendations  in  its 
favor,  and  is  certainly  not  wanting  in  usefulness,  its  advocates  seem 
to  have  attributed  results  to  the  chlorine  in  the  solution  employed 
which  were  certainly  quite  as  justly  due  to  the  associated  alkali  or 
even  to  the  water  of  the  dressing  alone. 

Godier  asserted  the  usefulness  of  chlorinated  soda  in  scrofula,  both 
when  taken  internally  and  when  applied  in  a  salve  to  enlarged  glands. 
It  has  also  been  used  in  a  great  variety  of  skin  diseases,  and  with  less 
reference,  it  would  seem,  to  their  systematic  form  than  to  the  vital 
state  of  the  skin.  When  the  eruption  remains  stationary  or  tends  to 
grow  worse,  owing  to  debility  of  the  skin  itself,  the  stimulant  agency 
of  this  preparation  of  soda  has  been  found  useful,  but  less  so,  it  is  be- 
lieved, than  those  of  the  carbonate.  In  smallpox,  Eisenmann  recom- 
mended lotions  with  chlorinated  water.    He  averred  that  they  rendered 

1  Guibourt,  Bull,  de  l'Acad.,  iii.  273. 
*  Bull,  de  Therap.,  xv.  39,  and  xvi.  252. 
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the  eruption  milder,  yet  favored  its  development,  and  at  the  same  time 
prevented  the  formation  of  hard  scabs  and  of  cicatrices.1 

In  poisoning  by  sulphuretted  hydrogen,  the  fumes  of  chlorine  de- 
rived from  this  liquid  may  be  used  advantageously  as  an  antidote,  but 
it  is  less  appropriate  than  chlorinated  lime. 

Administration  and  Dose. — "  The  dose  of  the  officinal  solution 
of  chloride  of  soda  is  from  thirty  drops  to  a  teaspoonful,  given  in  a 
cupful  of  water  or  mild  aqueous  liquid,  and  repeated  every  two  or 
three  hours."  When  used  as  a  gargle,  it  should  be  diluted  with  eight 
or  ten  parts  of  water.  As  an  injection  into  the  vagina,  uterus,  or  blad- 
der, and  as  a  lotion  for  burns,  excoriations,  and  cutaneous  eruptions,  a 
solution  in  eight  or  ten  parts  of  water  is  appropriate.  A  stronger 
solution  may  be  directed  in  the  treatment  of  gangrenous  sores.  Pe- 
reira  states  that  in  some  sloughing  ulcers  he  has  used  the  officinal 
liquid  mixture  with  its  own  volume  of  water,  but  that  when  first  ap- 
plied it  should  be  much  more  largely  diluted,  as  with  five  or  six  parts 
of  water. 


CALX  CHLORINATA.  — Chlorinated   Lime. 

Description. — Chlorinated  lime,  often  called  chloride  of  lime,  is 
obtained  by  passing  chlorine  over  lime  until  saturation  is  effected.  It 
is  not  a  combination  of  atomic  equivalents  of  lime  and  chlorine,  but  a 
mixture,  in  various  proportions,  of  subchloride  of  lime,  chloride  of 
calcium,  and  water. 

Chlorinated  lime  is  a  loose,  grayish- white  powder.  It  has  an  acrid, 
bitter,  and  somewhat  caustic  taste,  and  a  faint  smell  of  chlorine,  and 
is  readily  soluble  in  water.  It  possesses  powerful  bleaching  qualities. 
"Exposed  to  the  air,  it  attracts  carbonic  acid,  evolves  chlorine,  and  is 
thereby  converted  into  a  mixture  of  carbonate  of  lime  and  chloride  of 
calcium,  the  latter  of  which  deliquesces."  (Pereira.)  For  this  reason, 
it  should  be  preserved  in  glass-stoppered  bottles.  It  is  chemically  in- 
compatible with  the  mineral  acids,  with  carbonic  acid,  and  with  the 
alkaline  carbonates.  Gibourt  found2  that  when  equal  quantities  of 
powdered  sugar  and  chlorinated  lime  are  triturated  together,  and  then 
inclosed  in  a  well-stoppered  bottle,  along  with  a  small  proportion  of 
water,  caloric  is  rapidly  disengaged,  and  in  a  few  minutes  the  mixture 
explodes.  This  mixture  possesses  no  decolorizing  properties,  and  is 
decidedly  acid  in  its  reaction.  Hunoux  Desfontenelles  observed  that 
in  preparing  pills  of  chlorinated  lime  with  extract  of  opium  and  honey, 
the  compound  took  fire  spontaneously,  and  was  consumed.  A  similar 
reaction  obtains  between  this  substance  and  liquorice,  and  also  althea 
root.     It  is  said  to  neutralize  the  narcotic  principle  of  opium.3 

History. — Chlorinated  lime  was  first  described  in  France,  by 
De'croizelles,4  but  it  only  became  known  through  Mr.  Tennant,  of 

1  See  also  Gabb,  Am.  Journ.  of  Med.  Sci.,  July,  1857,  p.  232. 

»  Bull,  de  l'Acad.,  ii.  276.  3  Stkumpf,  op.  clt.,  ii.  617. 

4  Mkrat  and  De  Lens,  op.  cit. 
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Glasgow,  who,  in  1798,  took  out  a  patent  for  its  manufacture  as  a 
bleaching  powder.  In  1803,  Guyton  Morveau  drew  attention  to  it  as 
a  prophylactic  against  contagion,  and  Dupuytren  and  Barruel  after- 
wards employed  it  to  disinfect  a  privy-well  which  contained  sulpho- 
hydrate  of  ammonia.  In  1811,  Masuyer,  of  Strasburg,  published  the 
results  of  his  experiments  with  it  for  purifying  hospital  wards,  dissect- 
ing-rooms. &c;  but  it  was  not  until  the  appearance  of  Labarraque's 
essay,  in  1822,  on  the  disinfectant  properties  of  the  chlorides,  that  this 
preparation  was  extensively  employed  as  a  medicine. 

Action. — The  modus  operandi  of  chlorinated  lime  upon  the  animal 
economy  is  not  settled.  It  resembles,  however,  that  of  chlorine,  with 
a  superadded  causticity  derived  from  the  lime  in  its  composition. 
In  moderate  doses  it  sometimes  appears  to  act  as  an  irritant  of  the 
stomach  and  bowels ;  and  if  the  quantity  taken  be  large,  it  produces 
heat  in  the  epigastrium,  nausea,  vomiting,  and  diarrhoea.  Jolly 
observed1  that  the  chloride  of  lime,  as  well  as  of  soda,  when  used  as 
a  gargle  or  mouth- wash,  removes  acid,  bitter,  saline,  or  metallic  tastes 
from  the  mouth,  and  that  for  several  days  together. 

Externally  its  operation  is  that  of  an  active  irritant,  and  sometimes 
it  is  even  moderately  caustic.  When  applied  to  suppurating  surfaces 
it  is  a  powerful  desiccant,  owing,  probably,  as  Pereira  suggests,  to  the 
uncombined  lime  in  its  composition.  Its  peculiar  advantage  is  shown 
in  its  preventing  or  suspending  gangrenous  ulceration.  Heiberg  ob- 
served that,  like  other  stimulants,  it  acted  as  an  irritant  or  as  a  whole- 
some tonic,  according  to  the  strength  of  the  solution  of  it  employed. 

Eemedial  Employment.  Fever. — Reid  and  others  used  chlori- 
nated lime  in  the  epidemic  typhus  of  Ireland,  and  ascribed  to  it  the 
faculty  of  rendering  the  tongue  moist  and  clean,  appeasing  the  deli- 
rium, and  reviving  the  cutaneous  functions.  Graafe  prescribed  it 
dissolved  in  an  infusion  of  valerian,2  with  apparent  advantage  in 
typhoid  fever.  Edwards  regarded  it  as  improving  the  secretions  and 
sustaining  the  strength  in  this  disease.3  It  was  extensively  employed 
for  its  therapeutical  effects,  as  well  as  for  its  disinfectant  qualities,  in 
the  oriental  plague.  Grimod  alleged  that,  in  an  epidemic  of  smallpox, 
children  were  preserved  from  the  contagion  by  being  washed  with  a 
weak  solution  of  this  compound.  Gubian,  of  Lyons,  also  employed 
it  to  prevent  pitting  after  variola.  But  neither  of  these  methods  has 
stood  the  test  of  experience. 

Inflammation. — Guthrie  and  others  made  use  of  a  solution  of 
chlorinated  lime,  with  excellent  results,  in  purulent  ophthalmia,  bv 
dropping  it  into  the  eye,  or  applying  it  by  means  of  a  camel's  hair 
pencil.  The  strength  of  the  solution  varied  from  one  scruple  to 
several  drachms  in  an  ounce  of  water."  But  these  authorities  do  not 
appear  to  have  omitted  any  of  the  ordinary  sedative,  revulsive,  or 
depletory  measures  which  are  usually  relied  on  for  curing  the  disease. 
Yarlez  also  employed  it  in  the  purulent  ophthalmia  both  of  adults 
and  of  infants.     For  the  latter  a  solution  of  ten  grains  to  the  ounce 

1  Bull,  de  PAoad.,  iii.  277.  2  Giac&mini,  Mat.  Med.,  469. 

3  Stkdmpf,  loc.  sup.  cit.  4  RIchter,  op.  cit.,  iv.  313. 
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was  used.  Bv  its  means,  lie  asserts,'  that  be  succeeded,  after  all  other 
means  had  failed,  in  arresting  an  epidemic  of  purulent  ophthalmia 
which  was  ravaging  the  French  army  in  the  Low  Countries.  He  in- 
stilled the  freshly-made  collyrium  between  the  lids  of  the  affected  eyes 
from  three  to  ten  times  every  day.  Haase,  of  Dresden,  made  use  of  it  as  , 
a  prophylactic  against  the  disease  in  the  infants'  hospital  of  that  city, 
as  well  as  for  curing  the  affection  in  them  and  in  adults.2  Deconde, 
a  Belgian  military  surgeon,  testifies  to  the  same  effect,3  and  Pereira 
found  it  a  successful  application.  Eberle  employed  it  in  several  cases 
with  great  advantage.4  Eicord  ascribed  the  speedy  cure  of  a  case  of 
frostbite  of  the  fingers  to  the  use  of  a  dressing  of  charpie  saturated 
with  a  solution  of  chlorinated  lime;3  and  Lisfranc  and  Graafe  em- 
ployed it  successfully  for  the  same  affection.6  The  last  named  writer, 
Caussade,7  and  Koussif  used  it  both  internally  and  as  an  injection  for 
the  cure  of  gonorrhoea,  and,  as  they  report,  successfully;  but  the 
method  does  not  seem  to  have  been  frequently  adopted.  It  is  said  at 
first  to  increase  the  flow  of  urine  and  to  produce  some  irritation  of 
the  urethra,  but  these  symptoms,  and  the  discharge  with  them,  soon 
decline.  In  hospital  gangrene  this  remedy  is  very  effectual,  at  least  in 
the  milder  cases.  Sanson  made  use  of  it  in  ulceration  of  the  mouth, 
with  caries  of  the  hard  palate ;  Lagneau  in  softening  and  gangrene  of 
the  gums;  Kopp,  of  Hanau,  in  scorbutic  gangrene  of  the  mouth; 
Angelot,  of  Besancon,  Delpech,  Percy,  Travers,  Roche,  Cloquet,  and 
many  others,  might  be  cited  to  the  same  effect.  Jolly  states8  that  he 
used  the  dry  chloride  of  lime  with  marked  success  for  ulceration  of 
the  gums,  and  gangrenous  pustule  (ulcus  noma),  in  children,  and 
Berndt  also  employed  it  with  great  advantage  in  the  same  affection. 
The  solution  of  chlorinated  lime  forms  a  very  excellent  wash  for  the 
Schneiderian  membrane  when  it  becomes  inflamed  and  ulcerated  in 
scarlatina,  and  also  in  chronic  inflammation  of  this  tissue.  Indolent 
ulcers  were  successfully  treated  by  Lisfranc  with  this  solution,  which 
was  applied  to  them  in  the  manner  already  described  for  chloride  of 
soda.  It  is  stated  to  have  induced  the  healing  of  ulcers  which  had 
resisted  other  modes  of  treatment  for  eight  or  ten  months.  In  a  case 
of  fistulous  ulcer,  Ricord  effected  a  cure  by  its  means.  Heiberg  ex- 
tolled its  virtues  in  cases  like  those  mentioned,  and  also  in  burns  and 
in  syphilitic  and  cancerous  sores.  He  regarded  it  as  possessing  a 
decidedly  anodyne  quality,  especially  in  open  cancer. 

Diseases  of  the  Skin. — Preparations  containing  chlorinated  lime  have 
been  largely  used  in  numerous  cutaneous  diseases.  Kopp  recom- 
mended them  in  scaly  as  well  as  vesicular  eruptions,9  and  Wenzel 
reported  a  very  high  degree  of  success  in  the  treatment  of  tinea  capitis 
by  means  of  an  ointment  made  with  this  compound.  But  in  the  Ber- 
lin Hospital  it  was  found,  after  a  four  years'  trial,  that  a  solution  of 
chlorinated  lime  was  incompetent  to  cure  the  disease.     It  cleansed  the 

'  Merat  and  De  Less,  Diet.  cit.  *  Dierbach,  Neuste  Entdeck.,  i.  416. 

3  Ibid.,  iii.  903.  *  Therapeutics,  p.  289. 

6  Ricuter,  op.  cit.,  iv.  312.  6  Dierbach,  i.  414. 

7  Ibid.,  p.  418.  s  Bull.  del'Acad.  de  Med.,  iii.  274. 
9  Ricuter,  op.  cit.,  iv.  308. 
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head  and  moderated  the  inflammation  of  the  scalp,  but  did  not  reach 
the  alteration  of  the  hair  bulbs,  which  properly  constitutes  the  malady. 
Numerous  writers  have  testified  to  its  efficacy  in  the  treatment  of 
itch.  For  this  purpose  Kopp  applied  a  solution  of  from  one  to  three 
ounces  in  a  pint  of  water  three  or  four  times  a  day.  Fontanelli  made 
extensive  use  of  it  in  public  and  private  practice.  He  prescribed  a 
general  warm  bath  every  third  day,  and  usually  completed  the  cure 
within  a  week.  Michaelsen1  obtained  similar  effects  from  the  remedy, 
and  gave  the  preference  to  it  over  sulphur  because  it  is  less  offensive. 
Derheim  alleged  that  he  cured  the  itch  in  from  six  to  ten  days,  by 
means  of  a  lotion  of  chlorinated  lime.2  Schonlein  and  Hopital  em- 
ployed a  liniment  composed  of  chlorinated  lime  and  black  soap,  and 
state  that  it  was  successful  in  the  most  inveterate  cases  of  the  disease. 
Christison  says  that  he  used  this  remedy  with  the  best  effects,  and  that 
since  he  first  employed  it  he  never  had  occasion  to  use  any  other. 
He  directed  a  solution,  containing  between  a  fortieth  and  a  sixtieth  of 
the  chloride,  to  be  applied  five  or  six  times  a  day,  or  continuously, 
with  wet  cloths,  and  found  that  it  allayed  the  itching  in  the  course  of 
twenty -four  hours,  and  generally  accomplished  a  cure  in  eight  days.3 

It  is  not,  however,  to  be  concealed  that  other  physicians  have  not 
only  found  the  remedy  objectionable  on  account  of  its  irritative  action, 
but  some  even,  like  Ebermaier,4  deny  that  it  is  curative  at  all.  The 
truth  appears  to  be  that  it  is  an  effectual  but  not  always  an  eligible 
remedy.  It  speedily  irritates  the  delicate  skin  of  females,  and  produces 
erosions  or  else  a  vesicular  or  pustular  eruption.  It  is  more  advan- 
tageous when  the  derm  is  dense  and  hard. 

Diseases  of  the  Lungs. — Evidence  might  be  found  in  medical  records 
of  the  use  of  chlorinated  lime  in  phthisis  ;  but  after  an  examination  of 
the  data,  it  seems  perfectly  evident  that  the  medicine  has  no  other  in- 
fluence on  this  disease  than  to  control  to  some  extent  the  pulmonary 
secretions.  In  chronic  bronchitis,  with  copious  purulent  expectoration 
of  a  fetid  character,  it  has  certainly  been  serviceable.  In  a  case  of 
thoracic  fistula,  communicating  with  the  lung  and  discharging  offensive 
pus,  Eisenmann  administered  the  remedy  internally,  and  injected  also 
a  weak  solution  of  it  into  the  fistulous  opening.  It  corrected  the  fetor 
of  the  breath,  gradually  diminished  the  discharge,  and  ultimately  con- 
tributed to  a  perfect  cure.5  In  a  case  of  acute  inflammation  of  the 
lung,  attended  with  fetid  breath  and  sputa,  hectic  fever,  &c,  Drs.  Graves 
and  Stokes  administered  chloride  of  lime  associated  with  opium.  A 
very  rapid  amendment  followed,  and  the  fetor  of  the  expectoration  dis- 
appeared in  the  course  of  a  few  days.  "When  the  medicine  was  sus- 
pended, the  discharge  became  again  offensive,  and  was  again  corrected 
by  a  return  to  the  use  of  the  remedy.6  Dr.  Popham  also  treated  a 
similar  case  successfully  with  this  medicine  and  general  stimulants.7 

Scrofula. — Cima  employed  this  remedy  successfully  in  scrofulous 
swelling  of  the  glands.  He  directed  from  one  scruple  to  one  scruple 
and  a  half  of  it  to  be  dissolved  in  six  ounces  of  distilled  aromatic 

•  Dierbach,  op.  cit.,  iii.  905.  *  Herat  and  De  Lens,  Diet.  cit. 

»  Dispensatory  (Am.  ed.),  p.  302.  *  Dieubach,  op.  cit.,  iii.  906.         5  Ibid.,  908. 

8  Am.  .Journ.of  the  Med.  Sci.,viii.  239.     7  Bell's  Bull,  of  Med.  Sci.,  i.  374. 
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water,  of  which  a  tablespoonful  was  given  every  two  or  three  hours. 
It  occasioned  slight  colicky  pains,  warmth  in  the  stomach,  and  some- 
times diarrhoea.  After  the  use  of  the  remedy  for  several  months,  the 
indurated  glands  became  smaller,  and  the  functions  of  the  lymphatic 
system  were  re-established.  He  also  prescribed  an  ointment  composed 
of  from  one  to  three  scruples  of  the  chloride  to  an  ounce  of  butter, 
with  remarkable  success,  for  scrofulous  tumors  of  the  cervical  and 
inguinal  glands,  and  of  the  hands  and  feet,  which  had  resisted  mercurial 
frictions.  The  tumors  at  first  became  red,  then  itched  severely,  and  at 
last  grew  softer  and  smaller.1 

Chlorinated  Lime  as  a  Disinfectant. — About  the  year  1825,  Labar- 
raque,  Payen,  Chevallier,  Gay  Lussae,  and  many  other  writers,  drew 
general  attention  to  the  power  of  chlorine  to  prevent  or  suspend  the 
decomposition  of  animal  matter,  and  to  neutralize  the  offensive  or  per- 
nicious odors  resulting  from  this  process.  The  way  in  which  chlorinated 
lime  acts  is,  according  to  Dr.  Bache,  exclusively  by  its  chlorine,2 
which,  being  loosely  combined,  is  disengaged  by  the  slightest  affinities. 
All  acids,  says  this  writer,  even  the  carbonic,  liberate  it ;  and  as  this 
acid  is  a  product  of  animal  and  vegetable  decomposition,  noxious 
effluvia  furnish  the  means  to  a  certain  extent  of  their  own  disinfection 
by  the  chloride.  It  was  early  employed  for  the  preservation  of  bodies, 
in  judicial  investigations,  by  wrapping  them  in  cloths  wet  with  a  solu- 
tion of  the  compound,  as  well  as  for  neutralizing  the  odor  of  decom- 
position after  this  process  had  commenced.  Subsequently  it  was  used 
to  disinfect  workshops,  ships  in  which  disease  had  prevailed,  prisons, 
lazarettoes,  hospitals,  dissecting-rooms,  theatres,  sick-chambers,  fomites 
of  all  kinds,  markets,  slaughter-houses,  mines,  privies,  water-closets, 
sewers,  wells,  cesspools,  stables,  stys,  and,  in  a  word,  all  places  ren- 
dered offensive  and  unwholesome  by  the  putrefaction  of  animal  or 
vegetable  matter.  Its  faculty  of  neutralizing  foul  smells  led  to  a  belief 
that  it  was  capable  of  counteracting  diseases  which  the  sources  of  such 
smells  appeared  to  generate.  The  plague,  cholera,  yellow  fever,  small- 
pox, and  other  diseases  which  occur  more  or  less  epidemically,  were 
made  the  subjects  of  numerous  experiments,  and  the  opinion  was  at 
one  time  entertained  that  fomites  supposed  to  be  vehicles  for  such 
diseases  are  purged  of  their  infection  by  being  subjected  to  the  action 
of  chlorine,  and  especially  of  chlorinated  lime.3  It  was  very  common 
for  persons  living  within  the  limits  of  an  epidemic  to  carry  little  bags 
containing  this  substance,  which  they  snuffed  from  time  to  time,  to 
neutralize  the  poison  they  might  have  inspired.     Articles  of  furniture, 

1  Richteb,  op.  cit.,  iv.  305  and  311.  2  U.  S.  Dispensatory. 

3  It  is  far  from  being  demonstrated  that  any  of  these  diseases,  except  smallpox,  can 
be  communicated  by  so  indirect  a  channel.  It  cannot  be  denied  that  many  who  wore 
the  clothing  of  the  victims  of  pestilential  disease,  did  themselves  contract  it,  but  it  ia 
far  from  certain  that  the  infection  was  communicated  by  means  of  these  fomites. 
When,  therefore,  the  latter,  after  having  been  subjected  to  the  action  of  chlorine, 
failed  to  impart  the  disease,  the  disinfecting  power  of  the  agent  was  by  no  means 
proved.  Had  it  been  shown  that  certain  articles  of  clothing  had  really,  in  the  first 
instance,  been  sources  of  infection,  and  that  after  having  been  subjected  to  the  action 
of  chlorine  they  lost  their  infectious  quality,  the  disinfecting  powers  of  chlorine 
would  have  been  at  least  probable ;  but  in  the  absence  of  such  a  test,  they  may  rea- 
sonably be  questioned. 
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whatever  served  for  communication  among  men,  ordinary  food,  even 
the  healthy  body  itself,  were  deemed  impure  until  duly  washed  or 
otherwise  imbued  with  this  preparation.  In  cities  ravaged  by  the 
pestilence,  persons  were  to  be  found  who  remained  constantly  in  the 
same  apartment,  timidly  breathing  the  exhalations  of  a  vessel  of  chlo- 
rinated lime  in  preference  to  the  pure  and  open  air.  It  is  related  that, 
during  an  epidemic  of  cholera  in  Moscow,  the  disease  destroyed  many 
of  those  very  persons  who  had  resolved  to  draw  no  breath  that  was 
not  impregnated  with  the  fumes  of  chlorine.1  The  uselessness  of  this 
agent  as  a  prophylactic  was  attested  by  thousands  of  witnesses,  many 
of  whom  did  not  hesitate  to  affirm  that  it  increased  rather  than  dimi- 
nished the  dangers  of  infection.  Nor  were  other  precautions  a  whit 
more  effectual  unless  accompanied  by  attention  to  personal  and  domes- 
tic cleanliness,  prudence  in  diet  and  exercise,  and  a  cheerful  disposition. 
The  addition  of  chloride  of  lime  to  the  number  of  these  prophylactics 
became  almost  a  matter  of  indifference. 

In  many  diseases  attended  with  offensive  effluvia,  chloride  of  lime 
is  extremely  useful  both  for  correcting  this  symptom  and  for  improving 
the  condition  of  parts  which  give  rise  to  it.  A  solution  of  the  com- 
pound was  found  by  Deslandes  of  great  utility  in  a  case  of  retained 
placenta  which  became  putrid  in  the  uterus.  It  was  applied  by  injec- 
tion, and  appeared  to  suspend  the  disorganizing  process  as  well  as  to 
correct  the  stench  of  the  discharges.  A  solution  of  an  ounce  of  the 
chloride  in  a  pint  of  water  was  directed.  Eegnard  employed  a  similar 
wash  to  correct  the  foul  breath  arising  from  carious  teeth,  and  Deschamp 
used  lozenges  containing  the  chloride  for  the  same  purpose ;  Labar- 
raque  injected  a  solution  of  it  into  the  vagina  and  uterus,  to  neutralize 
the  fetid  discharge  in  cancer  of  these  organs;  in  gangrene  of  the  lungs 
it  has  been  used  to  counteract  the  like  symptom  as  well  as  to  arrest 
the  disorganizing  process.8  The  late  Prof.  Horner  treated  successfully 
an  aggravated  case  of  ozsena  by  its  means,  and  reported  several  others 
as  in  process  of  cure  under  its  use.3  The  late  Dr.  Awl,  of  Ohio,  fur- 
nished an  interesting  example  of  the  same  result,4  and  Koechling 
another  in  which  the  disease  supervened  on  suppression  of  transpira- 
tion from  the  feet.5  It  may  be  applied  with  advantage  to  correct  foul 
breath  produced  by  the  caseous  secretion  of  the  mucous  crypts  of  the 
fauces,  by  decayed  food  between  the  teeth,  or  by  the  use  of  tobacco. 
It  is  also  useful  in  correcting  the  acrid  secretion  of  the  salivary  and 
mucous  glands  of  the  mouth,  in  moderating  mercurial  salivation  and 
correcting  its  fetor,  as  well  as  healing  the  ulcers  which  attend  it,  in 
preventing  the  formation  of  tartar  upon  the  teeth,  and  in  arresting  the 
progress  of  caries  in  them,  while  it  does  no  injury  to  the  enamel.  It 
is  also  a  useful  palliative  for  the  offensive  odor  which  the  feet  and  other 
parts  of  certain  persons  exhale. 

Poisoning  by  Sulphuretted  Hydrogen,  &c. — Chloride  of  lime  decom- 
poses hydrosulphuric  acid,  hydrosulphuret  of  ammonia,  sulphuret  of 
potassium,  and  hj'drocyanic  acid,  and  may  therefore  be  used  as  an 
antidote  for  these  poisons.     Labarraque  restored  a  person  who  had 

1  Richter,  op.  cit.,  suppl.  Bd.,  p.  529. 

2  Richter,  op.  cit.,  iv.  31f.  *  Am.  Journ.  of  Med.  Sci.,  vi.  265. 
4  Ibid.,  xi.  543.                                                   s  Strcmpf,  Handbuch,  ii.  626. 
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been  rendered  insensible  by  the  effluvia  of  a  privy  which  he  was  en- 
gaged in  cleansing,  by  holding  a  cloth  wet  with  a  solution  of  chloride 
of  Time  before  his  mouth  and  nostrils.  Vinegar,  ether,  &c,  had  already 
been  used  without  effect.1  It  was  by  breathing  air  impregnated 
with  the  gas  arising  from  chlorinated  lime,  that  Mr.  Eoberts  was 
enabled  to  traverse  with  safety  the  sewer  of  the  Bastille,  which  had 
not  been  cleansed  for  thirty-seven  years,  and  which  was  impregnated 
with  hydrosulphuric  acid.  If  a  person  be  required  to  enter  a  place 
suspected  of  containing  this  gas,  a  handkerchief  moistened  with  a 
solution  of  chlorinated  lime  should  be  applied  to  the  mouth  and 
nostrils,  so  that  the  inspired  air  may  be  purified  before  it  passes  into 
the  lungs.2 

Administration  and  Dose. — The  dose  of  chloride  of  lime  is  from 
one  to  five  or  six  grains  in  solution.  From  ten  to  sixty  grains  may 
be  administered  in  the  twenty-four  hours,  dissolved  in  from  four  to 
eight  ounces  of  water  and  then  decanted  and  filtered.  If  the  state- 
ments of  M.  Jolly,  above  quoted,  are  correct,  chloride  of  lime  should 
not  enter  into  mixtures  that  contain  sugar,  lest  a  disengagement  of 
the  chlorine  take  place.  As  a  wash  for  the  mouth  and  other  cavities 
lined  by  a  mucous  membrane,  Christison  recommends  one  part  of  the 
chloride  to  one  hundred  of  water.  For  external  use,  the  most  energetic 
form  in  which  the  remedy  can  be  applied,  is  that  of  a  semi-fluid  paste ; 
the  feeblest,  to  have  any  effect  at  all,  is  in  the  proportion  of  one  drachm 
of  the  chloride  to  eight  ounces  of  water.  From  60  to  240  grains  in 
a  pint  of  water  forms  a  solution  of  medium  strength.  As  an  applica- 
tion to  dry  atonic  ulcers,  an  ointment,  composed  of  equal  proportions 
of  chlorinated  lime  and  lard  may  be  employed ;  but  for  less  indolent 
parts,  such  as  scrofulous  glands,  the  proportion  of  60  grains  to  the 
ounce  is  more  eligible. 


ACIDUM  MUBJATICUM.— Muriatic  Acid. 

Natural  Sources. — Muriatic  or  hydrochloric  acid  is  found  in 
the  springs  and  streams  of  certain  volcanic  regions.  According  to 
Chevreuil,  it  exists  in  the  sap  of  Isatis  Tinctoria.  It  occurs  in  the 
mineral  kingdom  abundantly  in  combination  with  alkalies,  earths,  and 
metals,  but  most  of  all  in  muriate  of  soda  (chloride  of  sodium),  or 
common  salt.  In  the  animal  kingdom  it  is  believed  to  form  a  prin- 
cipal constituent  of  the  gastric  juice,  and  thereby  to  act  as  the  chief 
solvent  of  fibrin,  albumen,  &c. 

Preparation  and  Properties. — It  is  obtained  by  the  reaction  of 
sulphuric  acid  with  common  salt.  The  products  of  this  reaction  are 
sulphate  of  soda  and  muriatic  acid.  The  latter,  as  thus  obtained, 
is  a  gaseous  body  which,  by  union  with  water,  forms  liquid  muriatic 
acid.  It  is  colorless  and  transparent  when  pure,  but,  as  found  in  com- 
merce, has  a  yellowish  or  even  a  brownish  tint.  Its  smell  is  acid,  and 
its  taste  intensely  sour  and  burning.  "When  exposed  to  the  air,  it  gives 
off  dense  white  fumes.     The  sp.  gr.  of  the  medicinal  acid  is  1.16.    Di- 

1  Richteb,  op.  cit.,  iv.  308.  *  PereiSa,  Mat.  Med.,  i.  582. 
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luted  Muriatic  Acid  (Acidum  Muriaticum  Dilutum)  consists  of  one 
part  of  the  stronger  acid  to  three  parts  by  measure  of  distilled  water. 
Its  sp.  gr.  is  1.038. 

History. — According  to  a  quotation  in  Pereira's  Materia  Medica, 
watery  hydrochloric  acid  was  probably  known  to  Geber,  the  Arabian 
chemist,  in  the  eighth  century.  Basil  Valentine  discovered  it  in  the 
fifteenth  century.  Priestley,  in  1774,  obtained  gaseous  muriatic  acid, 
the  composition  of  which  was  first  determined  by  Scheele. 

Action.  On  Animals. — When  injected  into  a  vein  it  coagulates  the 
blood,  but  not  so  strongly  as  sulphuric  acid,  nor  does  it,  when  ab- 
sorbed from  the  stomach,  have  so  decided  an  action  upon  this  fluid. 
The  general  symptoms  produced  by  it  are  nearly  identical  with  those 
of  nitric  acid. 

On  Man. — In  small  doses,  medicinal  muriatic  acid  occasions  an 
agreeable  warmth  in  the  stomach,  and  generally  some  quickening  of 
the  pulse,  cheerfulness,  flushing  of  the  face,  and  an  increased  flow  of 
urine.  Its  protracted  use  sometimes  causes  salivation.  In  larger 
doses  it  excites  the  brain  in  a  peculiar  manner,  causing  giddiness, 
confusion  of  the  senses,  a  sort  of  intoxication,  in  fine.  In  a  diluted 
form  it  agrees  better  with  the  digestive  organs  than  either  sulphuric 
or  nitric  acid.  This  circumstance  is  explained  chemically  by  the 
fact  that  it  is  more  readily  neutralized  than  the  latter  by  the  organic 
substances  which  it  meets  with  in  the  stomach.  It  has  a  feebler 
caustic  action  than  the  acids  mentioned.  In  a  concentrated  form, 
however,  it  combines  with  the  albumen  and  the  organized  tissues  of 
the  stomach,  acting  as  a  caustic,  attacking  and  corroding  the  coats  of 
the  organ.  The  symptoms  it  occasions  resemble,  in  their  kind,  but 
are  less  in  degree  than  those  of  the  other  mineral  acids.  There  are 
signs  of  inflammation  in  the  throat  and  alimentary  canal,  and  at  first, 
in  some  cases,  an  escape  of  acrid  pungent  fumes  from  the  mouth. 
But  the  pain  and  the  general  disturbance  of  the  system  are  less  than 
the  other  acids  occasion.  A  case  is  recorded  in  which  an  ounce  of  the 
officinal  acid  was  swallowed  by  mistake,  yet  the  patient  recovered.1 

Remedial  Uses.  Internally. — In  typhus,  and  in  fevers  of  the 
typhoid  type,  this  acid  has  been  recommended  by  numerous  authorities, 
of  whom  may  be  mentioned  Fordyce,  Hufeland,  Jahn,  Flajani,  and 
Voigtel.  But  in  spite  of  their  decided  eulogy  of  its  virtues,  it  would 
be  difficult  to  infer  from  their  statements  in  what  its  eminent  virtues 
consist.  Many  writers,  also,  eulogize  its  virtues  in  scrofula,  &c. 
Ferriar2  states  that  he  employed  it  in  hospital  and  in  private  practice 
as  a  tonic  in  cases  of  scrofula,  phthisis,  dyspepsia,  and  general  debility, 
and  always  found  its  effects  to  be  an  acceleration  of  the  pulse,  an 
agreeable  glowing  sensation  in  the  stomach,  a  feeling  of  increased 
vigor  and  alacrity,  and  a  heightening  of  the  complexion.  If  this  acid 
be,  as  it  is  asserted,  a  constituent  of  the  gastric  juice,  its  artificial  in- 
crease in  the  stomach  may  promote  the  perfect  solution  and  assimila- 
tion of  the  food,  and  in  this  manner  tend  to  palliate  or  even  cure  dis- 
eases which  frequently  originate  in  a  defect  of  the  primary  digestion. 

In  obstinate  cases  of  secondary  syphilis,  when  the  digestive  and 

1  Beck,  Med.  Jurisp.,  ii.  340.  2  Med.  Histories,  Am   ed.,  p.  387. 


262  IRRITANTS.  [CLA 


S3 


nutritive  functions  are  feeble,  and  mercury  cannot  well  be  borne, 
hydrochloric,  like  nitric,  acid  may  be  given  with  advantage.  In  this 
country  attention  was  early  called  to  its  anti-syphilitic  virtues  by 
Prioleau.1  It  has  been  a  good  deal  used  in  cases  of  stone  and  gravel, 
and  is  generally  prescribed  theoretically  for  the  phosphatic  forms  of 
these  complaints.  But  in  practice  it  seems  to  have  been  equally 
advantageous  in  lithiasis,  a  fact  which  must  be  attributed  to  its 
influence  on  the  assimilative  function,  and  its  diuretic  properties.  It 
has  also  been  employed  in  the  treatment  of  diabetes.2  _  Paris  found  it 
a  very  efficacious  medicine  in  preventing  the  generation  of  intestinal 
worms,  after  the  bowels  had  first  been  cleansed  of  them.  But  nearly 
all  tonic  medicines  have  a  like  influence.  Sachs  also  found  it  useful 
in  the  verminous  fever  of  scrofulous  children,  particularly  when 
associated  with  cinchona,  quassia,  &c.  In  some  disease  of  the  sJcin,  as 
chronic  eczema,  it  was  used  internally  by  Erichsen  with  success.3 
Plenck  recommended  washes  or  ointments  containing  it  in  the  treat- 
ment of  tinea,  itch,  and  psoriasis. 

Externally. — In  diphtheria  it  was  first  strongly  recommended  by 
Bretonneau.  He  used  a  mixture  of  one  part  of  the  acid  to  two  parts 
of  honey;  but  others  have  preferred  the  pure  acid,  applied  by  means 
of  a  mop  made  by  fastening  a  piece  of  soft  sponge  to  a  wooden  handle 
with  waxed  thread.  The  acid  should  not  be  allowed  to  touch  any 
part  except  that  actually  covered  with  the  exudation,  lest  it  tend  to 
spread  the  morbid  action.  Eichter4  mentions  having  used  this  appli- 
cation very  successfully  in  an  epidemic  of  measles,  in  which  many  of 
the  patients  were  attacked  with  gangrenous  stomatitis.  It  may  also  be 
administered  in  a  gargle.  The  acid  may  be  used  after  the  same  man- 
ner in  mercurial  and  in  ulcerative  stomatitis,  in  hospital  gangrene,  in 
scrofulous,  scrobutic,  and  other  ulcers  of  low  vitality,  in  tinea  capitis, 
and  in  frostbite.  For  the  last-named  affection  it  was  recommended  by 
Linnaeus.  Foot-baths  containing  it  have  been  prescribed  in  cases  of 
retrocedent  gout.  For  the  removal  of  warts  and  small  fungous  growths 
it  is  often  a  successful  application. 

Antidotes. — The  alkaline  earths,  soap,  and,  in  the  absence  of 
these,  the  bicarbonates  of  the  alkalies,  or  some  albuminous  liquid. 

Administration. — For  internal  administration  the  officinal  diluted 
acid  is  generally  prescribed,  in  the  dose  of  from  twenty  to  sixty 
minims,  largely  diluted  with  some  mucilaginous  liquid,  and  imbibed 
through  a  tube.  The  stronger  acid  may  be  given  in  about  one-third 
or  one-half  of  that  quantity.  As  a  gargle  the  latter  acid  may  be  pre- 
scribed in  the  proportion  of  one  or  two  fluidrachms  to  twelve  ounces 
of  water,  sweetened  with  sugar  or  honey. 


ACIDUM  NITRO-MURIATICUM.— Nitro-Muriatic  Acid. 

Preparation  and  Properties. — This  acid,  the  aqua  regia  of  the 
older  chemists,  is  prepared  by  mixing  together  three  troyounces  of 

1  Caldwell's  Medical  Theses,  p.  104.  2  Lancet,  Jan.  1854,  p.  65. 

»  Loud.  Med.  Gaz.,  1846.  *  Op.  cit.,  iv.  69. 
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nitric  acid  and  five  of  hydrochloric  acid.  Diluted  nitromuriatic  acid 
(Acidum  Nitromubiaticum  Dilutum)  contains  half  of  the  quantities 
of  the  acids  just  mentioned  to  enough  of  distilled  water  to  make  the 
mixture  measure  a  pint.  It  has  the  remarkable  property  of  dissolv- 
ing gold  and  platinum,  metals  which  are  insoluble  in  either  of  its 
components  separately.  Like  its  constituent  acids,  it  acts  as  a  pow- 
erful corrosive  poison  when  taken  pure  and  in  large  quantities.  In 
smaller  doses  it  is  very  apt  to  disagree  with  the  stomach,  and  it 
readily  attacks  the  enamel  of  the  teeth.  From  the  experiments  of 
Scott1  it  appears  that  when  mixed  with  the  water  of  a  warm  bath, 
so  as  slightly  to  acidulate  this  latter,  it  is  absorbed,  greatly  increasing 
the  acidity  of  the  urine,  and,  after  several  repetitions  of  the  process, 
exciting  a  burning  sensation  in  the  mouth  and  throat,  a  considerable 
discharge  of  saliva,  and  superficial  ulcers  of  the  mucous  membrane, 
with  redness  and  swelling  of  the  gums.  The  bowels  also  are  more 
frequently  moved,  and  there  is  sometimes  an  increased  tendency  to 
urination.     The  secretion  of  bile  is  said  also  to  be  augmented. 

Uses. — Scott  and  also  Guthrie2  ascribed  a  curative  efficacy  to  this 
acid  in  chronic  enlargement  of  the  liver  arising  from  tropical  diseases, 
in  scrofula,  secondary  syphilis  and  chronic  rheumatism,  and  in  old  and 
indolent  ulcers  ;  but  the  confession  of  the  former,  in  a  postscript  to  his 
original  publication,  that  identical  results  are  produced  by  sponging 
the  skin  with  chlorinated  water,  destroys  much  if  not  all  of  the  value 
of  his  previous  testimony,  and  justifies  the  neglect  into  which  the 
medical  employment  of  the  acid  has  now  fallen. 

Were  the  practical  interest  of  the  subject  greater  than  it  is,  we  might 
in  this  place  consider  the  compounds  of  chlorine  with  metals  which 
possess  escharotic  properties.  Chloride  of  antimony  and  bichloride 
of  mercury  are  discussed  elsewhere.  The  chlorides  of  lead,  gold,  zinc, 
and  platinum  do  not  differ  from  them  in  any  essential  particular  of 
their  operation.3 

ACIDUM  SULPHURICUM.  — Sulphuric  Acid. 

Acidum  Sulphuricum  Dilutum. — Diluted  Sulphuric  Acid. 

Acidum  Sulphuricum  Aromaticum. — Aromatic  Sulphuric  Acid. 
Acidum  Sulphurosum.— Sulphurous  Acid. 

History. — Sulphuric  acid  was  discovered  in  the  middle  ages,  and 
is  mentioned  by  Basil  Valentine  (1415  ?). 

Natural  Sources. — It  is  found  as  a  product  of  the  sulphurous 
soil  in  certain  volcanic  regions.  In  1776  it  was  detected  by  Baldassari 
in  the  hill  of  Toccolina,  near  Sienna ;  Humboldt  discovered  it  in  New 
Grenada,  in  the  waters  of  the  Rio  Vinagro,  whose  name  is  derived 

1  Amer.  Med.  Recorder,  i.  81.  2  Eclect.  Repertory,  viii.  157. 

3  For  a  full  experimental  Essay  upon  the  caustic  compounds  of  chlorine  the  reader 
is  referred  to  a  paper  by  Bkyk,  Virchow's  Arch.,  xviii.  377. 
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from  the  sour  taste  its  waters  acquire  from  this  acid.1  Dr.  Thompson 
states  that  in  Persia  there  is  an  earth  so  strongly  impregnated  with 
it  as  to  be  used  for  an  acidulous  seasoner  of  the  food,2  Vauquelin  de- 
tected it  in  the  water  of  a  lake  in  the  island  of  Java.3  In  the  United 
States  the  Sour  Springs,  near  Byron,  N.  Y.,  owe  their  name  to  the 
sulphuric  acid  contained  in  their  waters. 

Manufacture. — The  sulphuric  acid  of  commerce  is  prepared  by 
burning  a  mixture  of  sulphur  and  nitrate  of  potash  or  soda  in  an 
atmosphere  filled  with  watery  vapor.  Sulphurous  acid  and  nitric  acid 
gas  at  first  are  generated,  and  by  mutual  reaction  are  converted  into 
sulphuric  acid  and  nitrous  acid,  which  latter  acting  upon  the  newly- 
evolved  sulphurous  acid,  converts  it  into  a  fresh  portion  of  sulphuric 
acid. 

Properties. — Sulphuric  acid,  in  popular  language,  oil  of  vitriol,  is 
a  dense,  colorless,  inodorous,  and  transparent  liquid  of  an  oleaginous 
appearance.  Its  sp.  gr.  is  1.843.  It  freezes  at  about  45°  P.  when 
it  has  a  sp.  gr.  of  1.78,  and  therefore  ought  not  to  be  kept  in  closely- 
stopped  glass  vessels  if  the  thermometer  tends  towards  the  freezing 
point.  Owing  to  its  singular  facility  for  absorbing  moisture  from  the 
air,  it  is  liable  to  increase  very  greatly  in  volume,  and  on  this  account 
the  vessels  containing  it  ought  to  be  kept  carefully  closed,  and  not 
entirely  full. 

Diluted  Sulphuric  Acid  consists  of  two  troyounces  of  the  stronger 
acid  diluted  with  sufficient  water  to  measure  a  pint.    Its  sp.  gr.  is  1.082. 

Aromatic  sulphuric  acid,  or  elixir  of  vitriol,  is  made  with  six  troy- 
ounces of  sulphuric  acid,  two  pints  of  alcohol,  ginger  and  cinnamon. 
It  is  regarded  as  an  alcoholic  solution  of  sulphuric  acid  flavored 
with  aromatics.  "  It  has  a  peculiar  aromatic  odor,  and,  when  suffi- 
ciently diluted,  a  grateful  aromatic  taste."  It  is  perhaps  a  more  agree- 
able form  for  internal  administration  than  the  simple  diluted  acid. 

Sulphurous  acid  is  prepared  by  depriving  sulphuric  acid  of  one 
equivalent  of  its  oxygen  by  means  of  charcoal  and  heat,  and  saturating, 
distilled  water  with  the  resulting  gas.  It  is  a  colorless  liquid  of  a  sul- 
phurous and  sour  taste,  and  of  sp.  gr.  1.035. 

Action.  On  Vegetables. — In  a  concentrated  state,  sulphuric  acid  ab- 
stracts the  water  of  plants,  and  carbonizes  the  woody  fibre ;  and,  even 
when  diluted,  soon  destroys  their  vitality. 

On  Animals. — AYhen  sulphuric  acid  is  injected  into  the  veins  of  an 
animal,  it  causes  instant  death  by  coagulating  the  blood.  When  in- 
troduced into  the  stomach,  the  animal  seems  to  suffer  extreme  pain, 
strives  to  vomit,  utters  plaintive  cries,  and,  if  restrained,  struggles  to 
free  itself.  If  vomiting  occurs,  it  is  of  a  fluid  containing  liquid  or 
partly  carbonized  blood,  and  the  accidental  contents  of  the  stomach. 
On  dissection,  the  oesophagus  is  found  more  or  less  blackened  and 
inflamed,  the  mucous  membrane  of  the  stomach  is  ulcerated,  softened, 
or  in  great  part  destroyed,  and  the  walls  of  the  organ  may  be  entirely 
perforated  by  the  acid.  The  blood  contained  in  the  heart  is  more  or  less 
firmly  coagulated,  and  sometimes  that  also  in  the  pulmonary  vessels.4 

'  M£bat  and  De  Lens,  Diet,  de  Therap.,  vi.  458.        2  Mat.  Med.,  i.  361. 

'  Thomson,  Dispensatory,  p.  174.  '  Okfila,  Toxicologic,  i.  126. 
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On  Man. — The  action  of  sulphuric  acid  upon  the  organism  depends 
in  a  great  degree  upon  its  concentration.*  When  applied  boiling  to 
the  living  tissues,  it  destroys  them  like  red-hot  iron  ;  but  sufficiently 
diluted  for  internal  administration,  its  action  is  tonic,  astringent,  and 
inspissating,  both  locally  and  generally,  for  it  is  absorbed  by  the 
bloodvessels.  It  strengthens  the  appetite,  quenches  the  thirst,  and 
acidifies,  to  a  greater  or  less  extent,  the  secretions  and  excretions — the 
milk  and  urine,  for  example — lessens  the  frequency  of  the  pulse,  and 
renders  the  blood  darker  and  more  coagulable.1  Although  it  does  not 
itself  pass  off  by  the  urine  unless  given  in  considerable  quantities,  it 
causes  an  excess  of  other  acids  in  this  secretion.  Dr.  Bence  Jones  is 
of  opinion  that  the  acid  is  first  absorbed  by  the  stomach,  and  after- 
wards eliminated  from  the  system  by  the  surface  of  the  bowels.2  By 
habitual  use  this  acid  becomes  very  injurious  to  the  teeth,  even  when 
greatly  diluted  ;  it  whitens  them,  indeed,  but  also  corrodes  them.  It 
also,  sooner  or  later,  enfeebles  the  digestion,  produces  colicky  pains 
and  diarrhoea,  and  impairs  the  nutrition.  Marasmus,  and  even  death, 
may  be  the  ultimate  result  of  its  use. 

In  its  more  concentrated  form  sulphuric  acid  is  a  powerful  escha- 
rotic,  attacking  the  tissues  violently  in  consequence  of  its  affinity  for 
the  organic  bases,  as  well  as  the  water  with  which  they  are  combined. 
When  the  strong  acid  has  been  swallowed  in  poisonous  doses,  it 
occasions  a  burning  pain  in  the  mouth,  fauces,  oesophagus,  stomach, 
and  bowels,  with  nausea,  violent  retching,  vomiting  of  dark,  bloody, 
and  sometimes  membranous  substances  (which  produce  effervescence, 
if  they  happen  to  fall  upon  a  marble  hearth),  together  with  all  the 
signs  of  acute  inflammation,  and,  unless  the  action  of  the  poison 
be  arrested,  gangrene  of  the  stomach,  and  death.  The  general  symp- 
toms are  alteration  of  the  voice,  fetid  breath,  coldness  of  the  extre- 
mities, a  small  pulse,  difficult  breathing,  inability  to  swallow,  in- 
tense anxiety,  and  intolerable  pain.  The  mind  usually  remains  clear 
to  the  last.  After  death  the  parts  attacked  by  the  acid  are  found 
covered  with  a  corrugated  crust  of  a  white,  yellow,  brown,  or  even 
black  color,  and  the  subjacent  membranes  are  often  perforated,  sphace- 
lated, carbonized,  or  merely  thickened,  puckered,  or  wrinkled,  accord- 
ing to  their  being  more  or  less  exposed  to  the  first  attack  of  the  acid. 
The  adjacent  vessels  are  distended  with  dark  and  coagulated  blood. 
The  blood  has  been  found  coagulated  even  in  the  distant  arteries, 
the  tibial,  for  instance.  This  effect  may  serve  to  explain  several  of 
the  striking  symptoms  produced  by  the  acid,  such  as  the  dyspnoea, 
the  small  or  imperceptible  pulse,  the  icy  coldness  of  the  whole  body, 
the  spasms  of  the  muscles  of  the  extremities,  &c.  Sometimes  the 
urine  is  albuminous  or  bloody,  and  the  kidneys  present  evidences  of 
an  inflammatory  process.3  A  case  is  reported*  in  which  the  corrosive 
action  of  the  liquid  was  confined  to  the  respiratory  apparatus,  the 
digestive  organs  having  entirely  escaped. 

When  the  poison  has  been  less  energetic,  or  an  appropriate  treat- 

1  Wii!MER,Wirkung,  &c.,v.  309.  5  Headland,  On  the  Action  of  Medicines,  p.  301. 

*  Virchow's  Archiv,  xxii.  237.  4  Loud.  Med.  Gaz.,  June,  1850. 
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ment  of  its  effects  has  been  early  resorted  to,  life  may  be  preserved. 
The  sloughs  which  it  has  produced  may  be  cast  off,  and  the  ulcers 
may  heal,  but  often  with  considerable  thickening,  hardening,  and  con- 
traction of  the  tissues.  In  some  cases  death  ultimately  takes  place  as 
the  result  of  stricture  of  the  oesophagus,  of  ulceration  and  suppuration 
of  this  organ,  or  of  the  stomach,  &c.  Commonly  there  is  also  obsti- 
nate constipation,  a  scanty  secretion  of  urine,  and  an  augmented  flow 
of  saliva. 

Kemedial  Employment.  Externally. — Owing  to  the  difficulty  of 
restricting  the  action  of  sulphuric  acid,  its  powerful  escharotic  action 
is  very  seldom  resorted  to.  It  may,  however,  from  this  very  quality, 
be  more  appropriate  than  solid  caustics  as  an  application  to  poisoned 
wounds,  such  as  those  made  by  venomous  serpents,  mad  dogs,  and  other 
animals.  It  has  been  used  as  a  caustic  in  cases  of  ectropion  and  entro- 
pion; in  the  latter  by  Helling  and  Quadri,  and  in  both  by  Guthrie,  Law- 
rence, and  others.  In  entropion  it  is  applied  in  the  following  manner. 
The  skin  of  the  inverted  lid,  to  the  breadth  of  about  three  lines,  and  one 
line  from  its  tarsal  edge,  is  rubbed  with  the  acid,  by  means  of  a  pencil 
of  wood  dipped  in  it,  with  the  precaution  of  not  taking  up  more  than 
merely  wets  the  pencil.  After  ten  seconds  the  part  is  to  be  dried,  and 
the  acid  reapplied,  and  this  even  a  third  or  a  fourth  time,  until  a  suf- 
ficient eschar  has  been  formed,  or  marked  contraction  has  taken  place. 
The  part  is  then  to  be  carefully  washed.1  Of  remedying  the  other 
deformity,  Mackenzie  says:  "Some  surgeons  venture  on  the  employ- 
ment even  of  sulphuric  acid  for  this  purpose.  The  blunt  end  of  a 
common  silver  probe  is  dipped  in  that  fluid  and  rubbed  upon  the  con- 
junctiva of  the  lid,  carefully  avoiding  the  punctum  lacrymale,  caruncle, 
semilunar  fold,  and  eyeball.  The  application  should  be  repeated 
every  fourth  day." 

Appropriately  diluted,  this  acid  has  been  employed  in  a  great  variety 
of  ulcerations,  venereal,  cancerous,  and  scorbutic,  and  particularly  when  a 
stimulant  astringent  is  required  to  favor  the  separation  of  sloughs,  or 
fibrinous  exudations,  or  to  render  the  reparative  process  more  active. 
But  in  none  of  these  cases  is  the  application  as  advantageous  as  that  of 
nitrate  of  silver.  Its  superior  astringency  may,  however,  give  it  the 
preference  in  certain  flabby  and  ulcerated  conditions  of  the  skin  or 
mucous  membrane,  and  particularly  of  the  throat  and  mouth.  It  has 
been  recommended  in  gangrene  of  the  latter  by  Van  der  Woorde,  who 
regarded  it  as  the  most  efficient  of  all  local  applications,  and  by  Van 
de  Weil,  Jourdain,  Brunneman,  Courcelles,  and  others.2 

In  several  diseases  of  the  shin  sulphuric  acid  has  been  found  useful. 
An  ointment  composed  of  one  part  of  the  acid  to  eight  parts  of  lard 
was  recommended  by  Crampton  for  tinea  capitis,  and  the  late  Prof. 
Chapman  states  that  he  has  cured  the  disease  by  its  means.  A  sul- 
phurous acid  lotion  composed  of  one  part  of  the  acid  to  three  of  water 
has  been  successfully  employed  by  Jenner,  Bennett,  Monckton,  and 
others,  in  the  treatment  offavus.     But  its  use  should  not  exclude  that 

1  Mackenzie,  Diseases  of  the  Eye,  p.  227. 

2  K.  Anier.  Med.  and  Surg.  Jour.,  xi.  369. 
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of  iron  and  other  remedies  adapted  to  improve  the  general  health. 
The  use  of  sulphuric  acid  for  itch  seems  to  have  originated  with  Coe- 
thenius,  a  Prussian  army  surgeon,  in  1756,  and  it  has  since  enjoyed 
considerable  favor  among  the  physicians  in  charge  of  hospitals  for  the 
treatment  of  skin  diseases.1  Helwicb,  Bry,  and  Sedillot,  are  referred 
to  by  the  author  last  quoted,  and  Fournier2  cites  Lentin  and  Sala  in 
evidence  of  its  successful  employment.  Alibert  prescribed  it  in 
conjunction  with  the  alkaline  sulphuret,  and  Dupuytren  used  a  simi- 
lar combination.  The  ointment  of  sulphuric  acid,  says  Neligan,  sel- 
dom fails  to  cure  the  disease.3  Eberle  states  that  he  repeatedly  used 
a  similar  ointment  with  prompt  success  in  itch,  and  also  in  a  very  dis- 
tressing case  of  prurigo  formicans.  Chapman  says  that  he  removed 
itch  by  means  of  sulphuric  acid  lotions  almost  as  speedily  as  with 
ordinary  sulphur  ointment.  Over  this  preparation  it  has  the  important 
advantage  of  leaving  no  unpleasant  smell,  of  not  soiling  the  linen,  and 
at  the  same  time  of  allaying  the  itching  quite  as  well. 

Internally. — Hemorrhages.  In  those  cases  of  hemorrhage  which  arise 
from  "dissolution"  of  the  blood,  sulphuric  acid  has  been  profitably 
administered,  particularly  in  scurvy  and  in  purpura.  It  is  certainly 
superior  to  all  other  mineral  acids  in  these  affections.  Chapmao  is  of 
opinion  that  it  is  sometimes  effectual  in  restraining  moderate  uterine 
losses.  According  to  Headland4  it  is  particularly  efficient  in  hemor- 
rhages from  mucous  membranes,  because  it  probably  passes  off  in 
small  quantities  from  all  mucous  surfaces.  For  the  same  reason,  per- 
haps, it  is  useful  in  diarrhoea,  as  will  appear  below. 

Fevers.  In  fevers  of  a  typhous  type,  drinks  acidulated  with  sul- 
phuric acid  have  been  generally  given  when  there  was  no  tendency  to 
diarrhoea.  The  symptoms  which  indicate  its  propriety  are,  according 
to  J.  P.  Frank,  flushed  cheeks,  burning  skin,  dry  tongue,  thirst,  hemor- 
rhage, or  profuse  sweats.  It  might  rather  be  said  that  the  stage  and 
phenomena  which  follow  these,  and  of  which  the  symptoms  are  a 
dusky  complexion ;  dry,  harsh  skin ;  black  tongue  and  hemorrhage, 
call  for  the  remedy,  if  it  is  needed  at  all,  of  which,  indeed,  there  is 
much  doubt.  It  must  not,  however,  be  concealed  that  some  of  the 
most  eminent  historians  of  this  form  of  continued  fever  have  attached 
great  value  to  the  use  of  sulphuric  acid  in  its  treatment.  Among 
late  writers,  Neumann  prefers  it  to  all  other  acids.  But  he  recom- 
mends it  to  combat  the  very  opposite  condition  to  that  just  described, 
at  the  commencement  of  the  attack;  when  there  is  active  delirium, 
and  a  full  pulse  gives  the  disease  an  inflammatory  aspect,  nothing,  he 
says,  will  so  soon  dispel  this  semblance  as  sulphuric  acid.3  The  diluted 
or  the  aromatic  sulphuric  acid  is  often  used  in  palliating  the  colliqua- 
tive sweats  of  phthisis,  particularly  if  associated  with  cinchona.  This 
effect  would  seem  to  depend  upon  the  fact  that  it  is  eliminated  from 
the  system  by  the  skin.  It  ought  not  to  be  given  if  diarrhoea  is  also 
present.     In  other  cases  of  profuse  sweating,  those  in  particular  which 

«  J.  P.  Frank,  Path.  Med.,  ii.  279.  *  Diet,  de  Med.,  en  60  vol.,  xvii.  210. 

»  Dis.  of  the  Skin,  Am.  ed.,  p.  115.  *  Action  of  Medicines,  p.  303. 

8  Heilmittellehre,  p.  35. 
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depend  upon  general  exhaustion,  the  usefulness  of  this  remedy  is  more 
decided. 

In  dyspepsia,  accompanied  by  alkaline  pyrosis,  it  is  useful  by  its 
direct  chemical  action,  but  not  in  this  manner  only,  for  it  is  no  less 
serviceable  when  the  excessive  secretions  of  the  stomach  are  acid. 
Doubtless  its  astringency  acts  upon  the  muscular  fibre  of  the  glands 
of  the  stomach,  and  in  this  way  diminishes  their  secretion.' 

This  acid  is  mentioned  by  numerous  writers  as  having  been  em- 
ployed by  Sydenham  in  diarrhoea.  At  the  London  Hospital  the  fol- 
lowing mixture  has  been  found  more  efficient  in  the  treatment  of  out- 
patients than  any  other.  When  the  stools  are  scanty  and  frequent, 
the  administration  of  the  acid  is  preceded  by  a  dose  of  castor  oil. 
When  they  are  abundant  and  watery,  the  acid  is  prescribed  at  once. 
R. — Acid,  sulph.  arom.  "Ixx ;  tinct.  camph.  comp.  3j ;  aetheris  chlorici 
n\,x;  spt.  menth.  pip.  3ss;  syr.  rhceados  5j  ;  decoct,  hasmatox.  3J.  To 
be  given  every  four,  five,  or  six  hours,  according  to  the  urgency  of  the 
diarrhoea.  If  the  diarrhoea  is  followed  by  pinching  pains  in  the  bow- 
els, they  are  best  relieved  by  a  small  dose  of  castor  oil,  with  some 
aromatic.  Of  late  years  quite  a  number  of  reports  have  been  pub- 
lished of  its  efficacy  in  cholera  morbus.  It  would  appear  that  the  cases 
in  which  it  is  most  efficient  are  such  as  are  independent  of  crude 
ingesta,  those,  in  other  words,  which  arise  from  atmospheric  influences, 
and  particularly  such  as  assume  the  epidemic  type  of  the  affection, 
and  resemble  cholera.  Dr.  Miller2  seems  to  have  emploj^ed  the  fol- 
lowing formula  with  success.  B. — Acid,  sulph.  dilut.  3ij;  tinct.  car- 
damom, c.  3ij  ;  aq-  destillat.  E vss.  M.  S.  Take  two  tablespoonfuls  at 
once,  after  every  liquid  stool  or  vomiting,  and  every  four  hours.  Dr. 
Braithwaite3  was  no  less  successful  in  a  large  number  of  cases  which 
approached  in  their  character  very  closely  to  spasmodic  cholera.  He 
gave  one  minim  in  a  tablespoonful  of  water  to  adults,  and  to  children 
one-third  of  a  drop.  Under  its  use  bilious  matter  returned  to  the  dis- 
charges, and  warmth  to  the  surface;  but  the  cramps  were  not  affected 
by  it.  In  Austria  a  specific  for  cholera  was  used  under  the  govern- 
ment patronage,  and,  it  is  said,  with  great  success.  It  contained  as  its 
principal  ingredient  sulphuric  acid,  mixed  with  about  half  its  weight 
of  nitric  acid.  A  caution  should  be  observed  in  treating  bowel  affec- 
tions by  sulphuric  acid,  which  is,  not  to  persevere  in  it  if  the  first  few 
doses  fail  to  mitigate  the  symptoms,  for  in  that  case  it  is  almost  certain 
to  aggravate  them. 

Lead  Colic.  The  treatment  of  this  disease  by  sulphuric  acid  was 
first  proposed  by  M.  Geudrin,  who  was  induced  to  do  so  by  observing 
the  success  of  alum  (sulphate  of  alumina  and  potassa),  which  had  long 
been  used  for  the  same  purpose.  This  was  in  1830,  and  since  then 
M.  Gendrin  has  treated  many  hundreds  of  patients  with  sulphuric 
acid  alone,  and  with  nearly  invariable  success.4  The  duration  of  the 
cases  seems  to  have  been  about  three  days  in  slight  cases,  and  six  or 
seven  in  severe  ones.     Forty-four  drops  of  the  acid  were  mixed  with 

>  Headland,  op.  cit.,  p.  302.  2  Lancet  (Am.  ed.),  Dec.  1852,  p.  424. 

'  Times  and  Gazette,  Dec.  1852.  p.  020  ;  see,  also,  Prettit,  ibid.,  Nov.  1853,  p.  512. 
*  Dr.  BENNETT,  in  Lancet,  March,  1856,  p.  378. 
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a  pint  of  water,  and  two  or  three  times  this  quantity  was  taken  in  the 
twenty-four  hours.  No  other  medicine  was  administered,  but  the 
patients  used  warm  sulphur  baths  every  day,  by  which  the  lead 
excreted  upon  the  skin  was  turned  black,  and  being  thus  rendered 
visible,  was  more  easily  removed.  This  process,  which  was  repeated 
until  all  traces  of  lead  disappeared  from  the  skin,  no  doubt  forms  an 
important  element  of  the  treatment,  because  it  removes  the  poison 
which  would  else  be  absorbed  anew. 

Sulphuric  acid  was  also  proposed  by  Gendrin  as  a  prophylactic 
against  lead  poisoning,  and  his  observations  seemed  to  justify  the  pro- 
posal. In  the  same  way  Mr.  Benson,  of  the  Birmingham  Lead 
Works,  inferred  from  his  experience  that  the  acid  is  in  a  high  degree 
efficient.  It  certainly  seems  to  have  had  the  effect  of  diminishing  the 
number  of  attacks  of  lead  colic  in  his  manufactory.'  These  results, 
it  must  be  confessed,  are  met  by  opposing  testimony  which  appears  to 
be  more  decisive.  Tanquerel2  has  shown  that  those  of  the  workmen 
in  lead  who  use  sulphuric  acid  drinks  are  sooner  attacked  than  those 
who  abstain  from  them,  and  Grisolle3  arrives  at  the  same  conclusion, 
which,  indeed,  an  impartial  estimate  of  the  facts  of  the  case  seems  to 
warrant. 

Sulphuric  acid  has  sometimes  been  used  for  gravel  and  stone,  and 
perhaps  with  advantage  in  so  far  as  it  has  improved  the  tone  of  the 
digestive  organs,  and  thereby  restored  the  normal  composition  of  the 
urine.  Injections  containing  rather  less  than  a  drop  of  the  diluted 
acid  to  an  ounce  of  water,  have  been  successfully  applied  to  the  cure 
of  gonorrhoea  by  Dr.  Miller,  of  Virginia." 

This  acid  has  been  recommended  in  a  great  variety  of  affections, 
including  those  of  a  convulsive  form,  and  even  in  epilepsy,  hypochon- 
driasis, hysteria  with  profuse  menstruation,  chronic  singultus,  chronic 
vomiting,  morbid  sensibility  of  the  stomach,  &c.  Some  cases  of  tape- 
worm are  reported  which  appear  to  have  been  cured  by  aromatic  sul- 
phuric acid  in  the  dose  of  a  fluidrachm,  largely  diluted,  and  repeated 
three  or  four  times  a  day.5 

It  has  been  alleged  by  Bruhl,  Cramer,  Both,  and  others,  in  Europe, 
and  by  Dr.  Brinkle  in  this  country,6  that  when  the  acid  is  adminis- 
tered in  a  bitter  decoction,  or  in  their  usual  drinks,  to  habitual  drunk- 
ards, it  destroys  the  appetite  for  alcoholic  liquors.  But  this  state- 
ment, it  must  be  feared,  has  not  been  sustained  by  experience.  When 
drunkards  have  been  prevailed  upon  to  acidulate  with  it  all  of  the 
alcoholic  drinks  taken  by  them,  they  certainly  have  sometimes 
become  disgusted  with  the  mixture  ;  but  perhaps  in  no  case  have  they 
been  permanently  restrained  by  it  from  indulgence  in  their  former 
draughts. 

Antidotes. — The  best  are  chalk,  magnesia,  carbonate  of  magnesia, 
and  the  alkaline  bicarbonates.  The  alkaline  carbonates  are  thought 
to  be  objectionable  because  they  are  themselves  corrosive. 

•  Lancet,  Dec.  1842,  p.  435.  *  Maladies  de  Plomb.,  ii.  497. 

8  Essai  sur  la  colique  de  plomb.,  p.  66.  4  Philad.  Med.  Record.,  v.  765. 

6  Am.  Jour,  of  Med.  Sci.,  Oct.  1860,  p.  377.    6  N.  Am.  Med.  and  Surg.  Journ.,  iv.  293. 
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Administration  and  Dose. — When  given  internally,  sulphuric 
acid  must  be  largely  diluted.  One  or  two  drops  of  the  strong  acid 
dissolved  in  eight  fluidounces  of  water  is  about  the  average  dose.  Of 
the  diluted  and  aromatic  acids  from  ten  to  thirty  drops  in  a  wine- 
glassful  of  water  may  be  given  three  or  four  times  a  day.  The  doses 
stated  are  those  of  the  U.  S.  Dispensatory,  and  nearly  the  same  are 
given  in  other  standard  works.  But  the  simple  diluted  acid  is  about 
one-fourth  stronger  than  the  aromatic,  unless,  as  some  have  supposed, 
the  alcohol  in  the  latter  preparation  neutralizes  a  part  of  the  acid  by 
converting  it  into  ether.  This  supposition  is  not,  however,  admitted 
by  pharmacological  chemists. 


IRRITANTS  CHIEFLY  ALKALINE. 


AQUA  AMMONITE  FORTIOR,.— Stronger  Water  of 

Ammonia. 

Aqua  Ammonite.  —  Water  of  Ammonia. 

Preparation. — Stronger  water  of  ammonia  is  prepared  by  satu- 
rating water  with  ar»monia.  It  has  a  sp.gr.  of  0.90.  Water  of  am- 
monia has  a  sp.  gr.  of  0.960.  The  former  is  exclusively  employed  to 
produce  vesication,  either  alone  or  in  combination  with  lard  (see  below, 
the  vesicating  ointment  of  Gondret),  or  else  united  with  oil  or  with 
tincture  of  camphor  (vid.  Lin.  Ammoniae  and  Lin.  Ammonias  Comp.). 
The  latter  is  an  imitation  of  Granville's  counter-irritant  lotion,  but 
weaker,  as  the  sp.  gr.  of  the  ammonia  in  this  lotion  was  0.872. 

Action.  On  Plants. — The  vapor  of  ammonia  causes  plants  which 
are  exposed  to  it  to  shrivel  and  fade. 

On  Animals. — If  an  animal  is  immersed  in  ammoniacal  gas,  it  dies 
asphyxiated.  In  experiments  performed  by  Mitscherlich, '  rabbits 
were  destroyed  within  three  hours  by  two  drachms  of  caustic  water  of 
ammonia.  It  occasioned  uneasiness,  great  frequency  of  pulse,  rapid 
breathing,  and  such  prostration  that  the  animal  was  unable  to  rise, 
and  stretched  itself  out  upon  its  belly.  Tetanus  followed,  and  a 
lingering  agony.  The  stomach  was  found  to  contain  a  large  quantity 
of  reddish  mucus,  and  its  lining  membrane  was  softened  ;  the  poison 
havingpenetrated  the  vessels,  had  dissolved  the  blood-corpuscles,  and 
determined  an  exudation  of  their  coloring  matter,  so  that  the  fluid  in 
the  stomach  contained  only  this  matter,  together  with  the  cells  of  the 
peptic  glands  and  mucus.  In  the  small  intestine  there  was  much 
bloody  mucus.  The  blood  of  the  whole  body  was  more  or  less  fluid, 
and  coagulated  very  slowly,  forming  a  soft  small  clot.     Its  alkaline 

1  Lehrbucb.  der  Arzneimittellehre,  ii.  277. 
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reaction  was  not  greater  than  usual,  and  the  blood- corpuscles  retained 
their  normal  form.  The  bloodvessels  of  the  stomach  and  small  intes- 
tine were  greatly  distended  with  liquid  blood,  which  in  some  places 
had  penetrated  the  tissues  and  stained  the  peritoneum  red.  When 
two  drachms  of  water  of  ammonia  were  thrown  into  the  peritoneal 
cavity  of  a  rabbit,  the  same  general  symptoms  as  those  just  described 
were  produced,  except  that  there  were  evidences  of  greater  suffering. 
The  caustic  dissolved  the  blood-corpuscles  in.  the  wound,  and  pene- 
trated through  the  walls  of  the  vessels,  and  even  of  the  intestines, 
producing  the  same  changes  as  when  administered  by  the  mouth, 
and  in  particular  the  softening  of  the  lining  membrane  of  the  small 
intestine.  The  blood  was  not  rendered  more  alkaline  than  before, 
and  the  urine  continued  to  have  an  acid  reaction.  From  these  expe- 
riments Mitscherlich  concluded  that  caustic  ammonia,  in  large  doses, 
corrodes  and  liquefies  the  solids ;  that  it  is  not  excreted  by  the 
bowels ;  that  it  renders  the  serum  of  the  blood  less  coagulable,  and 
dissolves  the  blood-globules  when  it  comes  into  contact  with  them ; 
that  it  does  not  render  the  urine  alkaline,  nor  increase  the  alkalinity 
of  the  blood;  that  it  exerts  a  specific  action  upon  the  mucous  mem- 
brane of  the  small  intestine ;  that  it  is  not  only  absorbed  by  the 
bloodvessels,  but  also  penetrates  the  tissues  directly  ;  and  that  it 
causes  death  by  its  action  upon  the  blood  and  indirectly  upon  the 
spinal  marrow. 

On  Man. — Externally.  Various  preparations  of  ammonia  act  with 
different  degrees  of  intensity  upon  the  skin,  producing  rubefaction, 
vesication,  or  merely  softening  of  the  cuticle.  When  caustic  ammonia 
is  applied  to  the  skin,  it  excites  a  sense  of  warmth,  followed  by  a 
burning  pain,  and,  if  the  cutis  be  delicate,  or  the  application  long 
continued,  a  true  inflammation,  with  more  or  less  vesication.  In  two 
persons  a  space  on  the  back  of  the  hand  was  kept  moistened  with 
water  of  ammonia  of  sp.  gr.  0.905,  and  containing  about  27.5  per  cent, 
of  ammonia.  At  the  expiration  of  nine  minutes  a  smart  pricking  and 
burning  sensation  was  felt ;  in  twenty-five  minutes  the  burning  was 
stronger  and  the  skin  red ;  in  half  an  hour  small  vesicles  were  per- 
ceptible, which  gradually  enlarged  and  coalesced,  and  formed,  at  the 
end  of  three-quarters  of  an  hour,  a  large  bulla.  It  was  at  first,  how- 
ever, but  imperfectly  distended.  The  adjoining  skin  was  quite  red. 
After  allowing  the  surface  to  get  dry,  the  pain  and  redness  continued, 
the  blister  grew  more  tense,  and  afterwards  shrivelled  and  got  well 
like  blisters  from  other  causes.1  The  ammoniacal  ointment  of  Gon- 
dret,  when  well  prepared,  produces  a  momentary  sense  of  coolness 
in  the  skin,  followed  by  heat  and  smarting.  This  sensation  is  said  to 
be  far  less  painful  than  might  be  supposed  from  the  rapidity  with 
which  vesication  occurs;  indeed,  it  seldom  excites  complaint.  In 
from  five  to  fifteen  minutes,  according  to  the  susceptibility  of  the 
skin,  the  cuticle  is  raised  into  a  single  bulla,  or  else  the  serum  is 
contained  in  several  vesicles  joined  together.2     If,  when  the  fluid  is 

1  Mitscheblicu,  op.  cit.,  H.  282.        2  Tbodsseac  and  Pidodx,  Therapeutique,  i.  369. 
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evacuated  and  the  cuticle  removed,  a  simple  dressing  be  applied,  there 
will  be  found,  after  the  lapse  of  a  few  hours,  a  fibrinous  exudation 
the  thickness  and  tenacity  of  which  will  depend  upon  the  strength  ot 
the  ointment  and  the  duration  of  its  contact  with  the  skin.  If  it  be 
intended  to  constitute  the  surface  an  absorbing  medium  for  medicinal 
agents,  this  membrane  must  be  removed ;  or  if  the  object  be  to  esta- 
blish a  permanent  exutory,  a  somewhat  longer  application  of  the  oint- 
ment will  produce  an  eschar. 

Internally.— The  vapors  of  ammonia,  even  when  much  diluted,  excite 
a  flow  of  tears,  with  inflammation  of  the  eyes  and  irritation  of  the 
air-passages  if  applied  to  these  parts.  If  they  are  long  inhaled,  as 
they  are  apt  to  be  when  employed  to  arouse  persons  from  a  state  of 
insensibility,  serious,  and  even  fatal,  consequences  may  ensue.  Nys- 
ten  tells  us  that  a  physician,  for  some  years  subject  to  epilepsy,  was 
found  by  his  servant  in  a  fit.  In  order  to  rouse  his  master,  the  latter 
applied  a  handkerchief,  moistened  with  solution  of  ammonia,  to  his  nose 
so  assiduously  that  he  brought  on  bronchitis,  of  which  the  patient  died 
on  the  third  day.  In  the  Edinburgh  Medical  and  Surgical  Journal 
there  is  the  report  of  the  case  of  a  lad  whose  death  was  produced,  or 
at  least  hastened,  by  an  attendant  applying  ammonia  to  the  nose,  "with 
such  unwearied  but  destructive  benevolence,"  that  suffocation  had 
almost  resulted.  Dyspnoea,  with  severe  pain  in  the  throat,  imme- 
diately succeeded,  and  death  took  place  forty-eight  hours  afterwards. 
A  French  physician  also  suffered  ulceration  of  the  mouth  and  violent 
pulmonary  catarrh  in  consequence  of  the  excessive  use  of  ammonia, 
given  as  an  antidote  for  hydrocyanic  acid.  More  recently  another 
case  of  poisoning  by  the  vapor  of  ammonia  has  been  published.  It 
arose  from  the  accidental  bursting  of  a  carboy  of  liquor  ammoniae. 
The  mucous  membrane  of  the  nose  and  lips  was  destroyed.  The 
tongue  was  deprived  of  its  epithelium,  and  a  large  quantity  of  san- 
guineous froth  escaped  from  the  mouth.  The  respiration  was  so  diffi- 
cult that  suffocation  was  feared.  The  pulse  was  feeble,  irregular,  and 
frequent.  There  were  no  convulsions.  Bronchitis  supervened,  but 
the  patient  recovered.1 

When  liquid  ammonia  is  taken  by  the  mouth,  different  symptoms 
present  themselves.  Wibmer  found2  that  five  drops  or  less  of  it 
produced  no  effects  beyond  a  sense  of  irritation  or  burning  in  the 
throat,  but  that  doses  of  from  ten  to  twenty-five  drops  caused  a 
feeling  of  extreme  tension  in  the  temples,  which  lasted  for  several 
minutes ;  the  pulse  was  somewhat  more  frequent  and  rather  harder 
in  some  of  the  experiments,  but  in  others  it  remained  unchanged. 
To  these  phenomena  may  be  added  a  general  enlivening  of  the  feel- 
ings, a  sense  of  increased  strength,  augmented  warmth  of  skin,  a  flow 
of  perspiration  and  urine,  and  in  bronchial  affections  a  greater  abund- 
ance of  sputa  and  ease  of  expectoration.3  The  tendency  of  the  medi- 
cine to  produce  diaphoresis  may,  as  in  other  similar  cases,  be  greatly 
increased  by  the  use  of  warm  drinks  and  external  warmth.     These 

'  Pereika,  Mat.  Med.,  3d  Am.  ed.,  i.  429. 

2  Wirkung,  &c,  i.  124.  3  Stbumpf,  Handbuoh,  i.  845. 
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effects,  it  will  readily  be  perceived,  are  very  unlike  those  produced  by 
diffusible  stimulants,  particularly  of  the  alcoholic  sort.  Ammonia 
does  not,  like  wine  and  opium,  excite  the  circulation  nor  stimulate 
the  mental  faculties,  nor  does  any  evident  depression  follow  the  tran- 
sient excitement  of  the  secretory  and  motor  functions  which  it  occa- 
sions. Indeed,  its  phvsiological  action  upon  the  healthy  system  is 
extremely  slight  and  fugacious ;  but  when  the  nervous  system,  and 
with  it  the  circulatory  and  secretory  functions  are  enfeebled,  the  evi- 
dences of  its  power  are  incomparably  more  distinct. 

When  given  in  large  doses,  caustic  ammonia  may  act  as  a  deadly 
poison,  yet  cases  of  its  toxical  effects  are  comparatively  rare,  because, 
no  doubt,  its  penetrating  odor  prevents  its  being  often  swallowed  by 
mistake.  Yet  it  is  sometimes  taken  in  this  way.  Plenck  relates  that 
a  man  who  had  been  bitten  by  a  mad  dog  had  administered  to  him  a 
glassful  of  ammonia.  His  lips,  tongue,  and  gums  turned  black  imme- 
diately, and  he  died  within  four  minutes.1  Several  other  cases  may  be 
alluded  to,  of  which  two  are  quoted  by  Dr.  Taylor.2  In  one  of  them 
two  drachms  of  the  liquid  caused  violent  vomiting  and  bloody  stools ; 
in  a  second,  a  drachm  and  a  half  was  taken,  and  death,  in  excruciating 
agony,  soon  afterwards  occurred.  Another  case  is  reported,3  by  Dr. 
Barclay,  in  which  there  was  severe  pain  in  the  stomach  and  vomiting 
of  blood,  which  continued  for  three  days,  after  which  the  stomach 
continued  to  be  excessively  irritable,  and  the  bowels  obstinately  cos- 
tive. In  four  weeks  the  patient  died  from  starvation.,  A  fourth  case 
may  be  mentioned4  in  which  strong  ammonia  was  taken  with  a  suicidal 
intent.  The  symptoms  were  general  collapse,  serous  and  bloody  diar- 
rhoea, and  bloody  vomiting,  clearness  of  the  mind,  excruciating  pain 
in  the  abdomen,  and  death  in  six  hours.  Dissection  of  the  bodies  of 
persons  killed  by  this  poison  discloses  marks  of  violent  inflammation, 
sometimes  of  the  pseudo-membranous  form,  in  the  fauces  and  oesopha- 
gus, inflammatory  redness,  softening,  or  ulceration  of  the  gastric 
mucous  membrane,  and,  to  some  extent,  of  the  small  intestine  also. 
The  blood  is  generally  liquid. 

But  large  doses,  even,  of  ammonia  are  not  always  fatal,  as  the  fol- 
lowing case  will  prove.5  A  wineglassful  of  strong  water  of  ammonia 
was  taken  by  a  female,  by  mistake,  for  acetate  of  ammonia.  As  soon 
as  she  had  swallowed  it  she  fell  back  insensible,  and  as  if  strangled. 
Between  four  and  live  hours  afterwards  she  complained  of  severe  burn- 
ing pain  in  the  throat,  epigastrium,  and  left  hypochondrium,  all  of 
which  parts  were  tender  upon  pressure.  Her  pulse  was  53,  and  small, 
and  her  voice  whispering.  The  debility  was  great,  the  countenance 
anxious,  the  pupils  widely  dilated ;  there  was  inability  to  swallow,  the 
mucous  membrane  of  the  tongue  peeled  off,  and  there  were  convulsive 
twitches  of  the  right  arm.  These  symptoms  gradually  abated  during 
the  next  three  days,  but  a  severe  darting  pain  about  the  root  of  the 
nose  continued,  and  diarrhoea  afterwards  came  on,  which,  however, 

1  Mitscherlich,  loc.  sup.  cit.  *  On  Poisons,  Am.  ed.,  p.  223. 

3  Med.  Times  and  Gazette,  Nov.  1853,  p.  553. 
*  Annales  de  Therapeutique,  iii.  443. 
5  Reported  by  Mr.  B.  P.  Wilkius  ;  Lancet,  1846,  i.  335. 
lb 
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may  have  been  due  to  laxatives  which  were  injudiciously  administered. 
In  a  fortnight  the  patient  was  convalescent. 

Remedial  Employment.  Externally. — The  use  of  ammonia  as  a 
counter-irritant  seems  first  to  have  been  proposed  by  Gondret  in  1821. 
Three  years  later,  M.  Vaidy  published  an  essay  on  the  modus  operandi 
of  this  application,  and,  in  1838,  Dr.  Granville  drew  more  general 
attention  to  its  use  by  a  popular  essay  "  On  Counter-irritation,"  in 
which  the  precise  nature  of  the  preparation  employed  by  him  was 
purposely  concealed.  It  turned  out,  however,  to  be  nothing  more 
than  strong  water  of  ammonia  diluted  with  spirit  of  camphor  and 
spirit  of  rosemary,  to  the  extent  of  about  one-half.  The  preparation 
became  a  popular  remedy,  and  was  sold  in  this  country  under  the 
name  of  Granville's  lotion. 

In  all  cases  requiring  prompt  vesication  of  the  skin,  caustic  ammonia 
is  of  great  utility.  It  is  unnecessary  to  enumerate  the  particular  cases 
in  which  it  may  be  applied,  for  they  include  all  in  which  the  severity 
of  the  pain  or  the  danger  of  delay  calls  for  a  prompt  resort  to  counter- 
irritation.  Such  are  congestion  of  the  brain  or  lungs,  the  paroxysms  of 
rheumatism,  chronic  gout,  neuralgia,  and  various  spasmodic  pains.  The 
mode  of  application  and  its  effects  must  be  determined  by  the  peculi- 
arities of  each  case.  When  full  vesication  is  desired,  Gondret's  oint- 
ment forms  the  most  powerful  agent  for  producing  it;  if  a  superficial 
blister  is  sufficient,  the  strong  water  of  ammonia  may  be  applied ; 
when  rubefaction  only  is  intended,  one  of  the  ammoniated  liniments 
may  be  employed.1  For  local  pains,  of  a  rheumatic  or  neuralgic 
character,  ammonia  forms  an  excellent  palliative,  and  when  the  attack 
is  slight,  or  arises  from  temporary  causes,  it  is  sometimes  curative. 
For  neuralgia,  the  best  mode  of  procedure  is  the  following.  Take 
small  disks  of  cloth,  about  a  half  or  three-quarters  of  an  inch  in 
diameter,  and  apply  them,  moistened  with  the  ammonia,  over  such 
points  in  the  course  of  the  affected  nerve  as  are  tender  upon  pressure, 
or  are  the  seat  of  spontaneous  pain.  Cover  the  pieces  of  cloth  with 
coins,  buttons,  or  other  convenient  bodies,  to  prevent  evaporation. 
Cotton  contained  in  a  thimble  and  saturated  with  the  caustic  liquid 
forms  a  still  more  convenient  arrangement.  As  soon  as  slight  vesica- 
tion occurs,  the  pain  is  relieved,  yet  not  so  thoroughly  as  when  the 
same  effect  has  been  obtained  by  means  of  cantharides.  The  less 
active  liniments,  containing  ammonia,  are  more  appropriate  for  pre- 
venting the  development  of  inflammation,  particularly  such  as  cold 
produces.     In  commencing  sore-throat,  laryngitis,  pleurisy,  rheuma- 

1  The  vesicating  ointment  of  Gondret,  as  improved  by  M.  Trousseau,  is  prepared  in 
the  following  manner.  Take  of  fresh  lard  and  of  ammonia,  at  22°,  each  four  drachms, 
and  of  tallow  from  half  a  drachm  to  one  drachm.  Melt  the  lard  and  tallow  in  a  wide- 
mouthed  bottle,  dipped  into  hot  water  for  this  purpose.  After  removing  it,  and  as 
soon  as  the  mixture  begins  to  assume  an  opalescent  appearance,  add  the  ammonia, 
stop  the  bottle,  and  shake  it  until  the  contents  acquire  a  creamy  consistence,  then 
cool  it  in  water.  If,  instead  of  having  a  uniform  consistence,  the  mixture  contains 
lumps,  it  must  be  prepared  anew,  for  this  condition  denotes  the  presence  of  uncom- 
bined  water  of  ammonia.  Unless  great  care  be  taken,  this  preparation  will  produce 
a  more  or  less  superficial  slough,  and  a  permanent  cicatrix.  For  these  reasons,  it 
should  seldom  be  employed  upon  the  face  or  other  exposed  portions  of  the  body. 


III.]  AQUA    AMMONIA.  275 

tism,  &c,  brisk  frictions  with  one  of  these  preparations  should  be  made 
in  the  neighborhood  of  the  affected  part. 

Lavagna  employed  injections  into  the  vagina,  of  ammonia  (ten  or 
twelve  drops  to  an  ounce  of  milk)  for  the  purpose  of  restoring  sup- 
pressed menses.  Sometimes  the  discharge  returned  within  twenty -four 
hours,  and  sometimes  not  for  five  or  six  days.  The  injection  pro- 
duced an  unpleasant  sensation  and  sometimes  even  pain,  with  a  white 
discharge,  but  no  further  annoyance.1  Merat  and  De  Lens  state  that 
it  proved  unsuccessful  in  the  only  case  in  which  they  employed  it.2 
They,  however,  used  it  with  advantage  in  several  cases  of  simple  leu- 
corrhcea.  In  nervous  debility  of  the  eyes,  and  commencing  amaurosis 
produced  by  fatigue  of  these  organs,  or  their  exposure  to  an  intense 
light,  the  vapors  of  ammonia,  very  carefully  diluted,  may  be  inhaled 
by  the  nostrils,  and  allowed  also  to  act  gently  on  the  globe  of  the  eye 
itself.  This  method,  although  very  useful,  and  recommended  by  some 
very  high  authorities,  of  whom  Scarpa  may  here  be  cited,3  is  believed 
to  be  inferior  to  that  by  vapors  of  sulphuric  ether  employed  in  the 
same  manner.  Burns  that  do  not  involve  the  true  skin  may  be  cured, 
according  to  Guerard,  by  water  of  ammonia  applied  upon  compresses. 
Simple  exclusion  of  the  air  by  raw  cotton  is  more  certain  and  less 
painful.  Frost-bite  in  its  first  stage  is  more  readily  relieved  by  local 
stimulants  than  by  any  other  means;  and  the  ammoniated  liniment  is 
one  of  the  best.  In  febrile  affections  of  a  low  type,  and  whenever 
there  exists  a  general  depression  of  the  economy,  whether  it  be  prima- 
rily dependent  upon  blood  disease  or  upon  nervous  debility,  much 
benefit  may  be  derived  from  sponging  the  whole  surface  of  the  body 
with  hot  water  containing  ammonia.  It  may  be  simultaneously  ex- 
hibited internally,  as  recommended  in  the  next  paragraph. 

Internally. — In  protracted  idiopathic  fevers,  with  prostration,  dulness 
of  the  intellect,  and  a  want  of  vitality  in  the  skin,  this  medicine  forms 
a  useful  adjuvant  to  alcoholic  and  nutritive  stimulants,  and  stimulant 
diaphoretics.  In  exanthematous  fevers  when  the  eruption  is  tardy  or 
imperfect,  in  intermittens  during  the  cold  stage,  &c,  water  of  ammonia 
has  been  recommended  as  a  stimulant,"  but  it  is  less  effectual  than  the 
carbonate  of  this  alkali. 

It  has  been  proposed  to  use  inhalations  of  ammoniacal  vapor  in 
the  forming  stage  of  coryza,  tonsillitis,  and  even  pulmonary  catarrh, 
and  they  may  undoubtedly  be  serviceable  if  judiciously  employed. 
Mr.  Smee5  recommended  the  use  of  ammoniacal  inhalations  very 
strongly,  and  devised  an  inhaler  for  their  more  convenient  administra- 
tion. Of  the  proper  strength  of  the  solution  to  be  used  he  says:  "It  is 
preferable  not  to  employ  a  solution  stronger  than  the  liquor  ammonise 
of  the  shops,  or  weaker  than  the  same  diluted  with  twenty  or  thirty 
times  its  quantity  of  water."  The  value  of  this  remedy  is  seen,  accord- 
ing to  Mr.  Smee,  in  relieving  dryness  of  the  throat  with  an  accumula- 
tion of  hardened  mucus  in  the  fauces ;  chronic  hoarseness,  especially 
that  which  often  follows  influenza ;  the  relaxed  and  semi-cedematous 

1  Vogt,  Pharmakodynamik,  i.  226.  2  Dictionnaire  de  Mat.  Med.,  i.  239. 

»  Bull,  de  Therap.,  xliii.  135.  *  Strumpf,  Handbuch,  i.  854. 

6  Lond.  Med.  Gaz.,  March,  1843,  p.  59. 
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state  of  the  pharynx  and  larynx,  which  often  affects  public  speakers, 
and  others  exposed  to  the  hot  and  impure  air  of  crowded  rooms; 
commencing  tonsillitis ;  old  standing  cases  of  asthma  (those,  probably, 
which  depend  upon  emphysema  or  catarrh  of  the  lungs);  and  morbid 
susceptibility  of  the  respiratory  tubes  to  the  impression  of  cold  air. 
It  also  acts  as  an  antidote  to  the  vapor  of  bromine  and  of  prussic  acid. 
In  any  of  these  cases  the  presence  of  acute  inflammation  or  of  marked 
fever  forms  a  contra-indication  to  the  use  of  the  remedy.  Under  very 
similar  conditions  of  the  larynx  and  respiratory  tubes,  ammoniacal  cau- 
terization of  the  fauces  was  resorted  to  by  Hervieux  and  Bayer.1 

Moderate  degrees  of  sourness  of  the  stomach  with  an  extrication  of 
gas  in  this  organ,  especially  when  it  results  from  constitutional  debility 
of  the  nervous  system,  are  greatly  relieved  by  a  few  drops  of  the 
aromatic  spirit  of  ammonia  in  water.  At  the  same  time  it  calms  the 
nervous  agitation  which  commonly  attends  this  state.  In  veterinary 
medicine,  ammonia  is  employed  with  complete  success  to  relieve 
gaseous  distension  of  the  paunch  {tympanitis)  in  ruminating  animals 
that  have  fed  too  largely  upon  certain  kinds  of  grass  or  upon  ferment- 
ing hay. 

In  spasmodic  coughs,  generally,  and  in  whooping-cough,  especially,  it 
may,  in  combination  with  antispasmodic  medicines,  serve  to  palliate 
the  violence  of  the  paroxysms.  Such  cases,  however,  of  its  curative 
effects  as  have  been  reported  by  Levrat-Perroton,2  are  altogether  in- 
conclusive. It  has  also  been  thought  useful  in  epilepsy.  Pinel  saw  an 
attack  prevented  by  ammoniacal  inhalations.  The  patient  (a  watch- 
maker) had  intimations  of  the  approaching  paroxysm  from  certain  feel- 
ings ;  but  he  found  that,  by  inhaling  the  vapor  of  ammonia,  it  was  fre- 
quently prevented.  In  the  case  of  a  confirmed  epilepsy,  which  Pereira 
was  in  the  habit  of  watching  for  some  years,  he  believed  that  he  had 
seen  analogous  beneficial  effects.3  Herpin  states  that  this  method  some- 
times succeeds  in  arresting  the  incipient  paroxysm.4  Syncope  from 
debility,  or  from  a  strong  nervous  shock,  is  habitually  relieved  by  am- 
monia applied  to  the  nostrils,  or  swallowed.  In  this  connection  it  is 
proper  again  to  insist  upon  caution  in  using  liquid  ammonia  for  the 
purpose  of  recalling  persons  from  a  state  of  unconsciousness.  Owing 
to  its  incautious  use,  the  lips,  nose,  and  eyes  of  patients  have  been  vio- 
lently inflamed,  and  even  become  gangrenous. ' 

In  asphyxia  from  drowning  it  has  sometimes  excited  a  renewal  of 
the  vital  actions.  It  should  not,  however,  be  employed  to  the  neglect 
of  artificial  breathing,  heat,  frictions,  &c.,  nor  persisted  in  so  as  to 
inflame  the  nostrils. 

Poisoning  by  Hydrocyanic  Acid,  &c. — There  is  a  difference  of  opinion 
in  regard  to  the  utility  of  ammonia  in  poisoning  by  hydrocyanic  acid. 
Mitscherlich  inclines  to  the  opinion  that  its  combination  with  this  acid 
does  not  lessen  the  effects  of  the  poison.5  Orfila  says,6  "  It  would  be 
absurd  to  consider  ammonia  as  an  antidote  of  prussic  acid."     Yet  he 

1  Bull,  de  Therap.,  xxxiii.  159. 

*  Revue  Med.,  xciii.  172;  Aunuaire  de  Therap.,  vi.  257. 
3  Pereika,  The  Elements,  &c,  3d  Am.  ed.,  i.  432. 

*  De  l'Epilepsie,  p.  604.  6  Op.  cit.,  ii.  281.  e  Med.  Legale,  i.  335. 
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admits  that  the  inspiration  of  a  slightly  ammoniacal  liquid  may  suc- 
cessfully rouse  the  system  from  such  a  degree  of  oppression  as  would 
otherwise  prove  fatal.  But  caustic  ammonia,  used  either  by  inhalation 
or  swallowed,  he  regards  as  augmenting  the  danger  by  its  corrosive 
action.  Christison,  however,  calls  it  "  probably  the  best  antidote  for 
poisoning  with  hydrocyanic  acid,"  and  in  this  opinion  Pereira  concurs. 
Murray,  of  Edinburgh,  was  so  convinced  of  its  efficacy  by  experiments 
which  he  made  on  animals  and  on  himself,  that  he  did  not  hesitate  to 
declare  his  willingness  to  swallow  a  poisonous  dose  of  prussic  acid  if 
he  could  be  certain  of  having  ammonia  at  once  administered  to  him.1 
Probably  the  stimulant  effects  of  the  ammonia  upon  the  nervous  sys- 
tem and  the  heart  are  the  source  of  its  efficacy,  rather  than  its  chemi- 
cal combination  with  the  poison ;  but  of  the  latter  there  can  be  no 
reasonable  doubt.  It  is  in  the  former  manner,  doubtless,  that  its  use- 
fulness as  an  antidote  to  other  narcotic  poisons  must  be  explained.  It 
is  a  prompt  and  effectual  antidote  to  alcoholic  intoxication.  The  writer 
has  seen  a  man  who  was  taken  from  the  gutter  in  a  state  of  complete 
and  helpless  drunkenness,  speedily  restored  to  his  senses  and  the  use 
of  his  limbs  by  a  few  drops  of  water  of  ammonia,  diluted  and  poured 
down  his  throat.  A  very  similar  instance  occurred  in  the  wards  of 
Dupuytren  at  l'Hotel  Dieu,3  and  others  are  related  by  Piazza.3 

A  number  of  writers  testify  to  the  usefulness  of  ammonia  as  an 
antidote  to  the  poison  of  venomous  reptiles  and  insects,  and  even  of 
rabid  animals.  Except  the  last,  these  forms  of  poisoning  appear,  to 
a  certain  extent,  to  be  controlled  or  mitigated  by  ammonia.  Cer- 
tain it  is  that,  when  applied  to  the  recent  punctures  made  by  bees, 
wasps,  spiders,  &c,  the  pain  and  inflammation  subside  at  once.  Many 
examples  of  its  successful  use  in  poisoning  from  the  bite  of  vipers  are 
recorded  by  Jussieu,  Easori,  Hufeland,  Miction,4  and  others.  It  is 
proper  to  state  that  its  efficacy  has  been  denied  by  Fontana  and  by 
Gaspard,  on  the  ground  chiefly  that  the  bite  of  these  reptiles  is  seldom 
fatal.  But  such  an  explanation  cannot  be  admitted  in  regard  to  the 
bites  of  the  rattlesnake  and  the  moccasin,  and  for  these  its  efficacy 
seems  to  be  established  in  a  certain  number  of  cases  at  least.  Dr. 
Moore,  of  Mississippi,  furnished  valuable  testimony  upon  this  point.5 
He  reported  seventeen  cases  of  poisoning  by  one  or  the  other  of  these 
serpents  which  were  cured  by  ammonia.  Three  of  the  cases  related 
at  length,  are  not  less  surprising  as  proofs  of  the  efficacy  of  the  alkali 
than  remarkable  for  the  enormous  doses  of  it  taken  by  the  patients. 
He  administered  not  less  than  a  fluidrachm  at  a  time,  in  a  wineglass- 
ful  of  cold  water,  and  applied  the  solution  also  to  the  wound.  The 
patients  were  all  negroes.  Their  symptoms  were  alarming,  but  were 
mitigated  directly  the  alkali  was  made  use  of.  Dr.  Heustis  speaks 
of  this  medicine  as  being  the  popular  domestic  remedy  in  Alabama 
for  the  bite  of  rattlesnakes,  and  states  that  a  teaspoonful  of  it  in  water 
is  given  every  fifteen  minutes  until  relief  is  obtained.6 

Ammonia  has  also  been  vaunted  as  an  antidote  to  the  effects  of 

1  Ererle,  Therapeutics,  p.  403.  2  Bull,  de  Therap.,  vii.  131. 

5  Ibid.,  vii.  161.  ■  Bull,  de  The>ap.,  xxxi.  70. 

6  Am.  Jour,  of  the  Med.  Sci.,  i.  341.       6  Am.  Jour,  of  the  Med.  Sci.,  vi.  83. 
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poisonous  mushrooms,  but  Paulet  has  proved  it  to  be  injurious  rather 
than  salutary.1 

Administration. — The  dose  of  aqua  ammonias  is  from  ten  to 
thirty  drops,  largely  diluted  with  water. 

When  it  is  intended  to  produce  vesication  with  either  of  the  pre- 
parations of  ammonia  described  in  this  article,  it  is  only  necessary  to 
saturate  some  porous  material  with  the  liquid,  and,  having  applied  it 
to  the  skin,  to  cover  it  with  an  impermeable  substance.  When  the 
surface  to  be  irritated  is  large,  a  piece  of  cotton  or  woollen  cloth  and 
the  bottom  of  a  plate  or  tumbler  are  convenient  means  for  the  pur- 
pose ;  when  small,  as  in  vesication  for  the  relief  of  neuralgia,  a 
thimble,  an  egg-cup,  or  a  watch-glass,  with  a  pledget  of  lint  or  cotton- 
wool, may  be  employed.  From  three  to  ten  minutes  generally  suffice 
to  produce  the  desired  effect.  Gondret's  paste  may  be  formed  into  a 
disk  of  the  size  of  a  silver  half-dollar  or  less,  and  with  a  spatula 
applied  until  a  slight  blush  around  its  edges  shows  that  the  purpose 
is  accomplished.  Kubefaction  with  ammoniated  liniments  is  best  pro- 
duced by  gently  rubbing  them  into  the  skin  with  a  piece  of  flannel. 

Antidotes. — Vinegar,  lemon-juice,  or  any  vegetable  acid,  may  be 
used  to  neutralize  whatever  ammonia  remains  uncombined  in  the  sys- 
tem ;  after  which  a  moderate  antiphlogistic  treatment  is  necessary  to 
palliate  its  secondary  effects. 


POT  ASSA.— Caustic  Potassa. 

Potassa  cum  Calce.  —  Potassa  with  Lime. 

Liquor  Potasses.  —  Solution  of  Potassa. 

Potassa  Carbonas.  —  Carbonate  of  Potassa. 

Potassa  Carbonas  Pura. — Pure  Carbonate  of  Potassa. 

History. — Potash  seems  to  have  been  known  in  the  pure  and  solid 
form  as  early  as  the  thirteenth  century,  and  in  solution  much  earlier,1 
as  appears  from  the  description  by  Pliny  of  a  soap  made  with  tallow 
and  ashes,  of  which  he  describes  a  hard  and  a  soft  variety,  and  which, 
according  to  him,  was  used  to  give  the  hair  a  light  color.3 

Description. — Potassa  is  obtained  from  a  solution  of  the  carbonate 
of  potassa  by  treating  the  latter  with  slaked  lime,  and  evaporating. 
It  is  generally  found  in  the  shops  as  a  hydrate,  containing  some  im- 
purities which  give  it  a  bluish  or  grayish  color,  and  prevent  its  per- 
fect solubility  in  water  and  in  alcohol.  But  it  dissolves  completely 
in  either  of  these  liquids  when  pure,  and  is  then  also  of  a  white  color. 
It  absorbs  water  and  carbonic  acid  rapidly  from  the  air. 

1  Obfila,  Med.  Legale,  ii. 680. 

*  Chkistisos,  Dispensatory.  *  Hist.  Nat.,  xxviii.  51. 
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Carbonate  of  Potassa,  as  used  in  medicine,  may  be  prepared  from  the 
impure  salt  which  is  known  in  commerce  as  pot  and  pearlashes,  and 
which  is  produced  by  the  incineration  of  wood.  It  is  procured  offici- 
nally  by  evaporating  a  filtered  solution  of  the  impure  carbonate.  This 
salt  is  difficult  of  crystallization,  and  is  generally  met  with  in  a  granu- 
lar state.  It  has  a  strong  alkaliue  taste  and  reaction  with  chemical 
tests.     It  is  white,  inodorous,  and  has  a  remarkable  affinity  for  water. 

Pure  Carbonate  of  Potassa  is  obtained  by  heating  the  bicarbonate  to 
redness,  dissolving  in  distilled  water,  filtering,  and  evaporating  the 
solution. 

Liquor  Potassse  is  a  solution  of  potassa  in  water,  procured  by  re- 
moving the  carbonic  acid  of  the  carbonate  from  a  solution  by  means 
of  lime.  It  is  a  clear,  colorless,  and  inodorous  liquid,  with  a  very 
acrid  taste.  When  rubbed  between  the  fingers,  it  has  a  soapy  feel, 
in  consequence  of  its  union  with  the  fatty  matters  it  there  comes  into 
contact  with. 

Action.  On  Animals. — Hertwig'  injected  five  grains  of  caustic  po- 
tassa, dissolved  in  a  drachm  of  water,  into  the  veins  of  a  dog.  Imme- 
diately the  breathing  grew  labored,  there  were  signs  of  great  suffering 
followed  by  exhaustion,  paralysis,  suspension  of  the  pulse,  and  death 
in  the  course  of  forty  minutes.  The  same  experimenter  injected  from 
twelve  to  twenty  grains  of  potassa,  with  three  ounces  of  water  into 
the  veins  of  a  horse.  The  animal  became  rather  more  lively,  and  its 
warmth  increased,  the  mucous  membrane  of  the  fauces  became  darker, 
the  pulse  was  small  and  frequent,  and  the  breathing  labored ;  there  was 
also  gaping,  stretching  of  the  limbs,  retroversion  of  the  head,  and  a 
disposition  to  urinate.  At  the  expiration  of  half  an  hour  or  more  the 
animal  seemed  dull  and  weak,  but  in  three  or  four  hours  was  well 
again.  According  to  Viborg's  experiment,  in  which  half  a  drachm  of 
potassa,  dissolved  in  two  and  a  half  drachms  of  water,  was  injected 
into  the  jugular  vein  of  a  horse,  there  was  general  excitement  of  the 
system;  the  pulse,  breathing  and  temperature  were  rendered  more 
active  and  intense;  the  bowejs  were  moved,  and  the  animal  seemed  to 
hunger.  In  the  course  of  an  hour  the  pulse  became  quick  and  small, 
and  the  horse  stretched  himself  in  a  singular  manner,  and  turned  his 
head  towards  his  loins.  Shortly  afterwards  he  urinated  copiously, 
and  speedily  recovered. 

Experiments  on  dogs  were  early  performed  with  this  substance  by 
Bretonneau.2  Forty  grains  of  it  were  injected  into  the  stomach  of 
the  animal,  and  produced  repeated  vomiting  of  a  frothy  liquid,  with 
bloody  stools  of  an  alkaline  character.  On  the  morrow  the  symptoms 
had  subsided,  but  for  a  week  the  appetite  was  less  than  usual.  After 
the  lapse  of  this  time  sixty  grains  of  the  alkali  were  administered,  and 
the  same  symptoms  arose.  Several  weeks  afterwards  the  animal  was 
strangled,  and  the  mucous  and  cellular  coats  of  the  greater  curvature 
of  the  stomach  were  found  to  be  entirely  destroyed ;  the  rest  of  the 
stomach,  and  the  commencement  of  the  small  intestine,  were  inflamed. 
In  Orfila's  experiments  on  dogs  very  similar  results  were  obtained, 
but  the  animals  appeared  to  suffer  more  severely.    This  difference  arose 

1  Wibmeb,  Wirkung,  &o.,  iv.  304.  «  Archives  Gen.  de  Med.,  xiii.  373. 
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from  the  fact  that  Orfila  at  first  merely  introduced  the  caustic  into  the 
animal's  mouth  and  throat,  whereas,  Bretonneau,  and,  in  some  later 
experiments,  Orfila  also,  passed  the  poison  into  the  stomach,  through 
an  appropriate  tube,  so  that  the  fauces  and  oesophagus,  in  which  the 
common  sensibility  is  much  greater  than  in  the  stomach,  were  not 
cauterized. 

On  Man. — In  its  solid  state,  pure  potassa  is  the  strongest  of  all 
caustics.  When  brought  into  contact  with  the  living  tissues,  it  neu- 
tralizes the  free  acids,  and  decomposes  whatever  ammoniacal  salts  may 
be  present,  causing  the  evolution  of  ammoniacal  gas.  It  combines 
with  fibrin  and  albumen,  forming  soluble  compounds.  Gelatin  also 
is  readily  dissolved  by  it,  and  any  phosphate  of  lime  which  may  be 
present  is  deposited.1  Hence  potassa,  and  the  alkalies  generally,  are 
of  all  corrosive  poisons  those  which  most  frequently  perforate  the 
stomach  when  taken  internally. 

When  allowed  to  remain  in  contact  with  the  surface  of  the  body, 
potassa  occasions  for  several  hours  a  deep,  burning  pain,  and  produces 
a  leathery  and  blackish  slough,  which,  however,  is  not  dry  like  that  of 
lunar  caustic.  It  sooner  or  later  separates  at  the  edges,  and  is  cast  off, 
leaving  a  clean  and  healthy  ulcer  beneath.  The  period  of  its  separa- 
tion varies  considerably,  and  depends  upon  the  depth  to  which  the  life 
of  the  cutis  has  been  destroyed.  If  the  entire  thickness  of  the  integu- 
ment is  not  involved,  the  separation  of  the  slough  may  require  several 
weeks.  The  surrounding  inflammation  is  seldom  severe  or  extensive, 
and  the  surface  of  the  sore  produced  soon  secretes  well-conditioned  pus. 
If  used  incautiously,  this  caustic  may  become  mischievous.  Buchner 
saw2  gangrene  and  death  produced  by  it  in  a  case  in  which  a  quack 
had  employed  it  to  remove  a  wart.  When  the  caustic  action  is  feeble 
and  the  slough  more  imperfect,  its  separation  is  longer  delayed,  and 
the  resulting  ulcer  is  less  active,  its  granulations  being  often  large 
and  loose. 

The  symptoms  of  poisoning  by  potassa  are  enumerated  by  Orfila 
as  follows:  An  acrid,  urinous,  and  caustic  taste  in  the  mouth,  a  burn- 
ing sensation  in  the  throat,  nausea,  vomiting  of  matters  which  are 
often  bloody  and  have  an  alkaline  reaction,  copious  alvine  dejections, 
severe  pain  at  the  epigastrium,  and  excruciating  colic,  convulsions, 
delirium,  a  cold,  clammy  skin,  and,  if  the  dose  has  been  large,  speedy 
death.  Sometimes  the  caustic  action  of  the  poison  upon  the  larynx 
produces  suffocation ;  sometimes  the  digestive  organs  are  the  seat  of 
the  fatal  disorder,  and  occasionally  death  takes  place  after  the  lapse, 
it  may  be,  of  several  weeks,  and  appears  to  depend  upon  injury  of 
the  organs  by  which  the  primary  steps  of  digestion  are  performed. 
The  patient  wastes  away  from  inability  to  assimilate  nourishment  and 
from  diarrhoea,  and  he  may,  in  addition,  suffer  from  stricture  of  the 
oesophagus.  The  lesions  produced  by  the  corrosive  action  of  potassa, 
in  cases  of  poisoning  by  that  substance,  consist  of  softening,  abrasion, 
or  ulceration  of  the  mucous  membrane  of  the  mouth,  oesophagus,  and 
stomach,  and  a  dark  color  of  these  parts. 

1  Pebeiea,  op.  cit.  *  Wibmek,  Arzneira.  u.  Gifte,  iv.  305. 
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In  small  or  medicinal  doses  the  action  of  liquor  potassa?  is  that  of 
an  antacid,  particularly  if  taken  soon  after  meals.1  It  combines  with 
hydrochloric  or  with  lactic  acid,  and  then,  doubtless,  passes  into  the 
circulation.  If  taken  on  an  empty  stomach,  it  probably  enters  the 
bloodvessels  unchanged,  and  in  from  thirty  to  ninety  minutes  an 
increased  flow  of  slightly  acid  urine  occurs,  which  contains  the  whole 
of  the  potash  taken.  Soon  afterwards  the  urine  regains  its  original 
composition  and  acidity.  When  this,  or  indeed  any,  alkali  is  used 
habitually,  it  tends  to  lessen  the  proportion  of  fibrin  in  the  blood. 
This  circumstance  has  long  been  familiarly  known,  for  the  older  writers 
observed  that  the  long-continued  use  of  the  medicine  gave  rise  to  a 
general  cachectic  condition,  with  paleness  and  puffiness  of  the  skin, 
passive  hemorrhages,  and  general  emaciation,  a  state,  in  fact,  that 
bore  the  closest  analogy  to  scurvy,  and  very  probably  depended  upon 
the  same  condition  of  the  blood  which  exists  in  that  disease.  This 
property  of  the  medicine  helps  to  explain  its  efficacy  in  moderating 
the  tendency  of  the  system  to  plastic  exudations,  and  in  promoting 
the  absorption  of  those  already  formed.  It  also  suggests  a  caution  in 
prescribing  it  for  numerous  cases  of  lithiasis  and  gout,  in  which  its 
temporary  palliative  influence  is  more  than  counterbalanced  b}*  the 
permanent  debility  of  the  system  which  it  induces. 

The  action  of  carbonate  of  potassa  is  essentially  the  same  as  that  of 
the  diluted  caustic  solution  just  described,  and  of  the  alkalies  gene- 
rally. Like  them,  it  is  poisonous  in  large  doses,  and  it  produces  effects 
similar  to  theirs.  But  in  small  doses,  and  appropriately  diluted,  it  is 
less  nauseous  and  less  irritating  to  the  digestive  organs,  and  is,  on  this 
account,  more  suitable  than  caustic  potash  for  internal  administration. 
Although  Geiger  had  pointed  out  the  fact  that  fixed  caustic  alkalies 
possess  the  power  of  destroying  the  narcotic  properties  of  the  active 
principles  of  several  solanaceous  plants,  the  full  demonstration  of  this 
power  was  furnished  by  Dr.  A.  B.  Grarrod,2  who  states  the  results  of 
his  experiments  as  follows:  "1.  Caustic  fixed  alkalies,  such  as  exist 
in  liquor  potassa?  or  liquor  soda?,  entirely  destroy  the  activity  of  hen- 
bane, preventing  its  action  on  the  pupil  when  topically  applied,  and 
its  influence  on  the  system  when  internally  administered  ;  and,  com- 
bined with  a  proper  amount  of  these  alkalies,  the  largest  doses  of  the 
preparations  of  henbane  may  be  given  without  the  production  of 
any  symptom.  2.  The  same  influence  is  exerted  by  the  fixed  caustic 
alkalies  upon  belladonna  and  stramonium.  3.  The  carbonates  and 
bicarbonates  of  soda  produce  no  injurious  effects  upon  the  prepara- 
tions of  any  of  the  three  above  named  plants." 

Kemedial  Employment.  As  a  Caustic. — The  caustic  action  of 
potassa  has  been  much  employed  to  promote  the  healing  of  callous 
sores  and  sinuses,  and  to  destroy  the  fungous  granulations  which  hinder 
the  cicatrization  of  such  ulcers.  It  was  also  used  at  one  time  to  excite 
inflammation  of  the  parts  covering  hernial  apertures,  and  in  this  man- 
ner to  produce  a  solid  cicatrix  capable  of  preventing  the  protrusion 

1  Parkes,  Brit,  and  For.  Med.-Chir.  Rev.,  Jan.  1853,  p.  272. 

2  Med.-Chir.  Trans.,  xli.  53  and  61. 
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of  the  bowel.  Granulations  produced  by  in-growing  nails  may  be 
more  effectually  removed  by  caustic  potassa  than  any  other  escharotic. 
A  weak  solution  of  the  alkali,  or  of  its  carbonate,  is  a  useful  stimulant 
for  indolent  ulcers.  Caustic  potassa  has  been  used  to  destroy  chancres 
in  their  origin,  and  by  that  means  to  prevent  constitutional  infection; 
but  the  method  is  more  painful  and  probably  not  more  effectual  than 
that  by  lunar  caustic.  Poisoned  wounds,  such  as  those  inflicted  by 
venomous  serpents,  and  by  rabid  animals,  have  been  treated  by  this 
caustic.  It  may  be  doubted  whether  the  latter  class  of  injuries  derived 
any  benefit  from  the  treatment  unless  it  was  resorted  to  immediately 
after  the  infliction  of  the  wound.  Excision  of  the  bitten  part,  followed 
by  the  application  of  a  caustic  to  the  bleeding  surface,  may  perhaps 
be  warranted  when  the  bite  is  inflicted  by  a  really  hydrophobic  ani- 
mal, but  milder  remedies  than  either  are  more  suitable  to  all  other 
poisoned  wounds. 

It  may  be  unnecessary  at  the  present  time,  but  perhaps  not  useless, 
to  place  on  record  a  caution  respecting  the  application  of  potassa  cum 
calce  to  ulcers  of  the  neck  of  the  uterus.  Retention  or  suppression  of 
the  menses,  metritis,  occlusion  of  the  cervix  uteri,  eschars  and  perma- 
nent strictures  of  the  vagina,  and  even  perforation  of  its  walls,  have 
been  the  result  of  its  excessive  action;  nor  is  the  employment  of 
caustic  potassa  alone  unattended  by  consequences  of  a  similar  nature, 
however  mitigated  they  may  be  in  degree.1 

Absorption  of  the  products  of  inflammation  is  often  promoted  by 
the  use  of  caustic  potassa,  yet  it  may  be  doubted  whether  it  is 
more  effectual  than  blisters  and  other  counter-irritants.  Commenc- 
ing suppuration  in  paronychia  has  frequently  been  arrested  by  such 
an  application  of  the  caustic  as  will  produce  a  thin  and  superficial 
eschar  over  the  seat  of  pain.  Sometimes  it  is  employed  in  prefer- 
ence to  the  knife  for  evacuating  scrofulous  abscesses.  The  proper  con- 
ditions for  its  use  are,  according  to  Vogt,  as  follows:  When  the 
swelling  is  not  too  large  and  distended,  does  not  depend  on  a  deep 
constitutional  taint,  and  has  not  been  of  very  long  standing,  and  espe- 
cially when  the  after-treatment  is  prudently  conducted.  The  best 
surgeons,  however,  seem  to  have  quite  discarded  this  method.  And, 
indeed,  its  advantages  are  the  very  reverse  of  apparent.  In  chronic 
or  subacute  inflammation  of  the  large  joints,  the  potential  cautery  has 
been  much  used  as  a  counter-irritant  and  derivative,  and  especially  in 
coxalgia.  For  this  disease  the  issue  was  established  behind  the  great 
trochanter.  In  1805.  Dr.  Hartshorne,  of  Philadelphia,  proposed  to 
treat  ununited  fractures  by  applying  the  caustic  alkali  to  the  neighbor- 
ing integuments.  Cline  applied  it  to  the  ends  of  the  fractured  bone, 
and  Dr.  J.  Rhea  Barton  combined  both  of  these  methods  in  the  same 
case,  and  with  success.2  It  is  well  known  that  many  quacks  have 
used  caustic  preparations  to  destroy  cancerous  tumors,  and  sometimes 
a  cure  has  followed  the  treatment.  Trousseau  has  also  employed  the 
Vienna  paste  (potassa  cum  calce)  successfully  for  this  purpose,  but  it  is 
of  inferior  value  to  arsenious  acid,  and  also  to  the  chloride  of  zinc. 

1  Tilt,  Lancet,  June,  1861,  p.  556.  *  Am.  Med.  Recorder,  ix.  275. 
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Carbuncles,  which  are  always  painful  and  tedious,  ought,  as  is  well 
known,  to  be  divided  by  crucial  incisions.  The  disease  is  still  further 
abridged  when  the  cut  surfaces  are  thoroughly  cauterized  with  potassa. 
The  Vienna  caustic  has  been  successfully  employed  in  some  cases  of 
erectile  tumors,  and  also  to  cause  the  obliteration  of  varicose  veins,  but 
is  objectionable  on  account  of  its  painfulness,  tediousness,  and  un- 
certainty. In  traumatic  tetanus,  caustic  potassa  has  been  used  by 
several  physicians  to  produce  counter-irritation  over  the  spinal  column. 
Cases  demonstrating  its  efficacy  have  been  reported  by  Hartshorne,1 
Thomas,  of  Maryland,  Lewis,  of  Pittsburg,2  and  others.  It  is  true  that 
an  author  of  repute,  Curling,  denies3  that  counter-irritation  can  be  of 
service  unless  the  disease  be  inflammatory.  But  the  fact  that  it  is  of 
service  is  well  established,  and  is  of  more  consequence  than  the  ques- 
tion of  the  inflammatory  nature  of  the  disease,. which  is  not  settled. 

As  a  mild  irritant,  the  carbonate  is  superior  to  pure  potassa,  and 
was,  at  one  time,  almost  universally  preferred.  It  is  now  but  seldom 
employed.  It  has  been  prescribed  in  baths  for  the  relief  of  various 
spasmodic  diseases,  including  tetanus,  puerperal  convulsions,  epilepsy, 
&c. ;  for  paralysis  following  apoplexy  ;  for  chronic  gouty  or  rheumatic 
affections  of  the  joints,  chronic  glandular  swellings,  suppressed  cutaneous 
eruptions,  &c.  For  the  treatment  of  scaly  and  chronic  vesicular  erup- 
tions of  the  skin,  the  salts  of  potash  may  be  used,  but  soda  and  its 
preparations  are  generally  preferred. 

Internal  Use. —  Gastric  and  Renal  Diseases.  Lithiasis.  The  employ- 
ment of  alkalies  in  diseases  of  the  urinary  apparatus  is  not  of  recent 
date.  The  celebrated  arcanum  for  stone,  of  Mrs.  Stephens,  which  was 
purchased  by  the  British  Government  for  £5,000,  consisted  essentially 
of  calcined  egg-shells.  Other  secret  remedies  have  turned  out  to  con- 
sist of  more  or  less  strong  preparations  of  wood  ashes.  That  of 
Schenck  was  an  impure  carbonate  of  potassa  {sal  absinthii).  Mascagni 
employed  this  salt  as  an  antilithic  in  his  own  person.  These  empirical 
remedies  led  to  the  introduction  into  medicine  of  alkaline  preparations 
in  the  treatment  of  calculous  disorders,  and  a  rationale  of  their  action  was 
constructed  on  chemical  principles,  according  to  which  the  medicine 
neutralized  and  rendered  soluble  the  lithic  acid  of  which  so  large  a 
proportion  of  urinary  concretions  consists.  But  neither  the  empirical 
nor  the  so  called  rational  use  of  the  medicine  has  answered  fully  to  its 
first  renown,  and  indeed  it  is  now  regarded  by  many  physicians  as 
little  more  than  a  palliative.  Employed  with  this  view,  potassa  and  its 
carbonates  are  unquestionably  useful  by  suspending  the  formation  of 
acid  concretions  in  the  urinary  passages,  as  well  as  by  neutralizing  the 
excess  of  acid  which  is  at  the  same  time  secreted  in  the  stomach.  But 
since  this  acid  is  the  primary  source  of  the  evil,  tonic  medicines,  and 
aromatic  bitter  infusions  particularly,  must  be  used  to  prevent  its 
secretion,  by  giving  tone  and  activity  to  the  digestive  organs.  The 
gastric  symptoms  which  call  for  the  employment  of  alkaline  medicines 
are  principally  heart-burn,  sour  eructations,  aphthae,  spasm  of  the 
oesophagus,  vomiting,  cramp  in  the  stomach,  colic,  and  irregular  diar- 

1  Eclec.  Repert.,  vii.  245.        *  Am.  Med.  Record.,  iii.  170.        *  On  Tetanus,  150. 
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rhoea.  But  it  should  not  be  forgotten  that  this  treatment  is  palliative 
merely,  and  if  too  long  continued  must  weaken  the  digestive  powers 
and  the  whole  system.  Trousseau,  indeed,  remarks  that  the  salutary 
effects  of  the  medicine  are  not  confined  to  the  period  during  which  it 
is  taken,  and  insists  that  the  alkalies  are  remedial  by  more  than  a 
chemical  agency.  So  far  as  relates  to  the  benefits  derived  directly 
and  exclusively  from  them,  this  position  may  be  questioned.  It  is 
indeed  true  that  for  months,  or  even  years,  after  an  attack  of  gravel, 
in  which  alkaline  medicines  were  used,  the  calculous  discharge  may 
be  suspended.  But  it  is  not  uncommon  for  calculous  deposits  to  cease 
from  the  urine  spontaneously,  and  for  a  long  time  after  an  attack  in 
which  sand  and  gravel  have  been  freely  discharged.  The  whole  cal- 
culous formation  seems  to  have  been  gotten  rid  of,  and  that,  perhaps, 
by  means  of  a  change  already  set  up  in  the  character  or  amount  of 
the  urine,  so  that  without  any  specific  treatment  the  disease  appears  to 
have  been  cured.  Twenty  minims  of  liquor  potassa,  largely  diluted, 
are  said  to  be  an  efficient  means  of  preventing  and  also  of  relieving 
slra  ngury  from  cantharides. 

Inflammations.  Carbonate  of  potash,  according  to  Eichter,1  holds 
out  a  promise  of  usefulness  in  those  inflammations  which  tend  to 
plastic  exudation,  and  those  especially  which  affect  the  lymphatic 
vessels  and  glands  and  the  mucous  and  serous  membranes.  In  these 
cases  its  operation  is  thought  to  be  analogous  to  that  of  mercury. 
The  appropriate  period  for  its  exhibition  is  stated  to  be  after  the 
active  symptoms  have  been  reduced  by  antiphlogistic  measures,  and 
when  the  products  of  inflammation  show  a  tendency  to  permanence 
or  to  morbid  degeneration.  When  taken  for  a  long  time,  it  does  un- 
doubtedly diminish  the  plasticity  of  the  blood,  but  that  it  can  act  thus 
with  sufficient  promptness  to  cure  acute  inflammations  is  more  than 
doubtful.  Yet  upon  this  ground,  and  upon  the  further  observation 
that  concrete  fibrin  is  soluble  in  caustic  alkaline  solutions,  it  would 
seern  to  have  been  recommended  in  croup.  Nor  is  testimony  in  its 
favor  wanting.  Hell  wag  and  Voos  allege  that  it  is  often  of  very 
essential  service  in  this  disease;  Dorfmiiller  cured  cases  in  which, 
until  it  was  used,  there  seemed  no  hope  of  recovery.  Eggert  re- 
garded it  as  a  specific  for  croup.  But  the  testimony  of  these  writers, 
and  of  others  who  report  similar  success,  loses  much  of  its  weight 
when  it  is  known  that  along  with  the  alkali  other  remedies  were 
employed  of  well-established  power,  such  as  mercurials,  blistering, 
&c.  Hufeland  advises  this  alkali  not  only  in  croup,  but  also  in  pneu- 
monia and  other  inflammatory  affections.  Mascagni  and  Setiirner 
testify  to  the  same  purpose.  The  method  has  nevertheless  failed  to 
obtain  confidence,  and  is  certainly  inferior  to  depletion,  and  to  mer- 
curials, in  the  cases  for  which  it  is  recommended.  Perhaps,  as  some 
have  suggested,  it  might  form  a  useful  associate  to  mercurial  medi- 
cines. Potassa  and  its  carbonates  have  been  recommended  in  whoop- 
ing cough,  but  do  not  now  enjoy  any  confidence. 

Dropsy.     The  diuretic  powers  of  carbonate  of  potassa  have  already 

1  Ausfiirlich,  Arzneim.,  iii.  521. 
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been  alluded  to.  It  would  seem  to  be  particular! y  applicable  to  those 
cases  of  dropsy  in  which  the  effusion  results  from  suppressed  perspi- 
ration, or  from  exposure  to  cold  after  scarlatina  and  other  eruptive 
fevers.  In  the  first-mentioned  forms  this  medicine,  like  all  the  saline 
diuretics,  has*been  found  advantageous.  Chapman  mentions,  as  the 
cases  in  which  carbonate  of  potash  is  most  useful,  those  which  are 
connected  with  great  depravation  of  the  digestive  powers,  and  acidity 
of  the  stomach. 

Scrofula.  Numerous  writers  testify  to  the  usefulness  of  liquor 
potasste  in  scrofula.  Of  these  Brandish  (1811)  was  one  of  the  most 
noted.  He  administered  the  medicine  in  very  large  doses.  For  a 
child  six  or  eight  years  old,  he  prescribed  a  drachm  daily,  and  for 
adults  three  or  four  times  that  quantity.  But  the  apparent  efficacy  of 
the  medicine  was  undoubtedly  due  in  a  great  degree  to  the  nutritious 
diet  and  the  hygienic  measures  employed  at  the  same  time.  The  form 
of  scrofula  in  which  he  found  it  most  effectual  was  the  glandular,  a 
form  which,  more  than  any  other,  is  amenable  to  treatment.  Dzondi 
employed  the  same  method,  and  with  such  success,  it  is  said,1  that 
often  in  from  two  to  six  weeks  the  swollen  glands,  the  inflamed  eyes, 
and  the  ulcerated  skin,  were  cured.  Sundelin  regarded  the  usefulness 
of  potash  as  most  striking  in  scrofula  affecting  persons  of  a  soft  but 
full  muscular  system,  and  a  torpid  phlegmatic  temperament.  He  pre- 
scribed a  solution  of  one  drachm  of  the  alkali  in  an  ounce  of  distilled 
water/of  which  two  drops  were  given  twice  a  day,  to  young  children, 
and  the  dose  gradually  increased.2  Pereira  says:  "I  have  seen  the 
liquor  potassa  remarkably  beneficial  in  excessive  enlargement  of  the 
lenticular  or  glandular  papillae  at  the  base  of  the  tongue." 

Frank  prescribed  the  alkaline  solution  successfully  in  a  case  of  ex- 
cessive tympanitis,  probably  of  that  sort  which  arises  from  an  acid 
state  of  the  secretions  in  the  alimentary  canal.  Blane  employed  it  in 
dyspepsia,  accompanying  a  similar  state  of  the  digestive  organs.  The 
same  author  speaks3  of  the  utility  of  alkalies  in  general  in  the  treat- 
ment of  eruptions  of  the  face,  and  particularly  in  gutta  rosacea,  which 
is  so  apt  to  be  associated  with  acid  diatheses.  He  also  refers  to 
a  remark  of  John  Hunter,  that  the  use  of  the  caustic  solution  inter- 
nally is  a  very  effectual  cure  for  loils.  In  other  skin  diseases  this  alkali 
is  less  commonly  prescribed  than  soda. 

Administration. — Yarious  preparations  of  potassa  are  employed 
as  caustics.  The  most  common  is  the  hydrate  of  potassa,  called 
caustic  potassa,  but  the  composition  known  as  potassa  cum  cake  is  less 
deliquescent  and  is  also  milder  in  its  operation,  and  therefore  more 
manageable.  The  preparation  called  Vienna  caustic  is  composed  of 
equal  parts  of  potassa  and  lime,  and  is  preserved  in  the  form  of  a 
powder,  which  must  be  made  into  a  paste  with  alcohol  before  beino- 
used.  It  is  still  milder  than  the  before-mentioned  preparations.  One 
of  the  most  convenient  forms  in  which  caustic  potash  can  be  em- 
ployed is  that  devised  by  Filhos,  and  which  is  made  by  fusing  together 
two  parts  of  potassa  and  one  of  quicklime,  and  casting  the  liquid  in 

'  Richter,  op.  cit.,  iii.  500.  *  Op.  cit.,  i.  188.  »  Dissertations,  203,  204. 
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cylindrical  moulds.  It  is  very  hard  and  extremely  powerful,  and 
may  be  protected  from  the  air  by  a  suitable  coat  of  varnish,  or  of 
sealing-wax.  To  produce  an  eschar  by  means  of  either  of  these  pre- 
parations, the  part  to  be  operated  upon  is  covered  w^th  a  piece  of 
adhesive  plaster  in  which  an  aperture  is  made  of  the  size  of  the 
intended  issue.  A  small  piece  of  caustic,  or  a  portion  of  its  paste,  is 
laid  upon  the  exposed  part  and  allowed  to  remain,  the  former  twelve 
hours,  and  the  latter  from  five  to  fifteen  minutes.  '  Or  the  part  may  be 
daily  rubbed  with  the  solid  caustic,  and,  in  the  interval,  be  covered 
with  a  poultice.  If  the  caustic  spread  beyond  the  intended  limits,  its 
action  may  be  checked  by  vinegar  and  water. 

The  solution  of  potassa  may  be  administered  internally  in  doses  of 
from  ten  minims  to  a  fluidrachm,  its  effects  being  carefully  watched 
meanwhile.  It  is  recommended  to  be  given  in  veal  broth,  or  in  table 
beer,  but  these  vehicles  are  objectionable,  the  one  by  converting  a 
portion  of  the  medicine  into  soap,  and  the  other,  if  sour,  by  neutraliz- 
ing it.  A  sweetened  aromatic  infusion  is  preferable  to  either.  This 
preparation  should  not  be  associated  in  prescriptions  with  henbane, 
belladonna,  or  stramonium,  whose  medicinal  properties  it  destroys.  No 
such  effect  is  produced  by  the  carbonate  or  the  bicarbonate  of  potassa. 

SOD^E   CARBONAS.— Carbonate  of  Soda. 

Sodjs  Carbonas  Exsiccata. — Dried  Carbonate  of  Soda. 

Sod^e  Bicarbonas. — Bicarbonate  of  Soda. 

Description. — The  carbonates  of  soda  now  used  in  medicine  are 
exclusively  the  products  of  chemical  processes.  The  carbonate  is  ob- 
tained by  adding  sulphuric  acid  to  sea  salt,  and  decomposing  the  sul- 
phate of  soda  which  results  by  means  of  ground  chalk  and  small  coal. 
This  impure  preparation  is  then  lixiviated,  and  subsequently  roasted 
in  a  reverberatory  furnace,  along  with  coal-dust  or  sawdust.  It  is 
further  purified  by  being  redissolved  and  strained,  after  which  the 
solution  is  allowed  to  crystallize  by  evaporation.  The  dried  carbonate 
is  prepared  by  heating  the  carbonate  in  an  iron  vessel.  The  bicarbonate 
is  prepared  artificially  by  saturating  a  concentrated  solution  of  the  car- 
bonate of  soda  with  carbonic  acid.  A  partially  pure  or  caustic  hydrate 
of  soda  may  be  obtained  by  a  method  similar  to  that  employed  for 
caustic  potassa.  But  the  latter  preparation  is  used  to  the  exclusion  of 
the  former. 

Carbonate  of  soda  is  in  the  form  of  prismatic  crystals,  which  are 
transparent,  colorless,  and  have  a  strongly  alkaline  and  even  caustic 
taste.  It  contains  nearly  two-thirds  of  its  weight  of  water.  When 
heated,  it  dissolves  with  ebullition,  and  by  exposure  to  the  air  rapidly 
effloresces.  It  is  soluble  in  twice  its  weight  of  water,  and,  in  dissolving 
greatly  reduces  the  temperature  of  the  liquid.  It  is  insoluble  in  alco- 
hol. The  bicarbonate  of  soda  is  in  the  form  of  white  powder  or  in 
small  scales ;  it  is  almost  tasteless,  but  has  a  somewhat  alkaline  savor 
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It  does  not  change  by  exposure  to  the  air,  and  is  but  slightly  soluble 
in  water,  requiring  thirteen  parts  of  lukewarm  water  to  effect  its  solution. 
History. — The  history  of  the  native  carbonates  of  soda,  known  to 
the  ancients,  is  enveloped  in  much  obscurity,  for  the  qualities  attri- 
buted to  them  by  early  writers  do  not  clearly  belong  to  these  salts. 
The  names  of  natron,  natrum,  and  nitrum,  are  those  by  which  the  sub- 
stances in  question  were  known.  The  natron  of  the  ancients  is  thought 
to  have  been  a  native  mixture  of  the  subcarbonate,  muriate,  and 
sometimes  the  sulphate  of  soda,'  and  Pliny  is  supposed  to  have  con- 
founded under  the  name  of  nitrum  the  subcarbonate  and  the  nitrate 
of  potassa,  and  the  subcarbonate  of  soda.2  The  late  Dr.  Mitchell,  of 
New  York,  mentions  in  his  essays  some  facts  which  diminish  the  con- 
fusion of  this  subject.3  According  to  him,  the  true  oriental  nitre  was 
soda,  and  was  a  native  mineral  alkali.  In  course  of  time  it  was  found 
that  the  acid  obtained  from  the  incineration  of  the  beech,  oak,  and 
other  trees,  might  be  employed  instead  of  the  original  or  native  soda. 
Hence,  potash  came  also  to  be  called  nitre,  and  when  the  combination 
of  it  with  nitric  acid  was  found  in  nature,  that  also  received  the  name 
of  nitre,  which  it  still  retains.  ♦ 

Pliny  describes  the  several  sources  from  which  nitrum  was  obtained, 
as  natural  springs  and  lakes,  the  soil,  and  certain  caves.  It  abounded 
especially  in  Egypt,  where  it  was  used  in  the  processes  of  embalming. 

Carbonate  of  soda  exists  in  certain  marine  plants,  of  the  genus  Salsola, 
from  which  it  may  be  obtained  by  incineration,  but  in  an  impure  state. 
The  sodas  of  Alicant,  Carthagena,  Malaga,  and  Sicily,  furnish  the 
largest  proportions  of  pure  alkali.  The  sesquicarbonate  of  soda  is 
found  in  solid,  hard,  striated  masses  near  Tripoli,  in  Africa.  The 
natives  call  it  trona,  a  name  which  may  very  probably  be  a  corruption 
of  natron.  A  soda  of  very  nearly  identical  composition  has  been  dis- 
covered near  Merida,  in  South  America.  There  is  a  native  subcar- 
bonate of  soda  in  Hungary  and  in  Egypt,  where  it  exists  in  the  form  of 
an  efflorescence  of  fine,  acicular  crystals,  mixed  with  chloride  of 
sodium,  and  also  in  the  mud  of  certain  lakes. 

According  to  Pliny,4  in  a  chapter  on  sponges,  the  ashes  of  these 
bodies,  which  contain  a  large  proportion  of  soda,  may  be  usefully 
employed  for  granulations  of  the  eyelids,  for  fleshy  excrescences,  and, 
in  a  word,  for  all  cases  that  require  detersive,  fortifying,  and  stimulant 
applications.  This  author  also  speaks4  of  nitrum  as  caustic,  astringent, 
and  detersive,  as  useful  in  papular  and  pustular  cutaneous  eruptions, 
for  repressing  ex'cessi  ve  perspiration,  removing  specks  from  the  cornea, 
whitening  the  teeth,  and  destroying  vermin  on  the  skin;  he  prescribes 
it  in  an  ointment  for  the  bites  of  dogs,  with  vinegar  and  lime  for  the 
bites  of  serpents,  and  as  a  dressing  for  phagedenic  and  gangrenous 
ulcers.  He  also  recommends  a  solution  of  it  for  correcting  the  un- 
pleasant odor  of  the  armpits,  baths  containing  it  for  gout,  for  tetanic 
spasms,  &c.  Galen6  speaks  of  soda  as  being  in  daily  use  for  the  pur- 
poses of  ablution— in  baths,  &c. — as  well  as  for  the  cure  of  cutaneous 

1  Mkrat  and  De  Lens,  Diet,  cit.,  iv.  584.  2  Ibid.,  vi.  394. 

3  Med.  Repository,  v.  119.  «  Hist.  Nat.,  xxxi.  47. 

6  Hist.  Nat.,  xxxi.  46.  6  Ebn  Baithar,  op.  cit.,  i.  188. 
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affections.  Dioscorides  enumerates  a  great  many  cases  besides  those 
already  mentioned,  in  which  this  substance  is  useful,  but  they  are  of 
questionable  importance.  Avicenna  speaks  of  its  use  in  eruptions  of 
the  scalp,  and  attributes  to  it  vermifuge  properties,  as  well  as  a  tend- 
ency, when  taken  habitually,  to  weaken  the  digestion. 

Action. Many  writers  regard  the  medicinal  qualities  of  the  car- 
bonates of  soda  as  so  nearly  identical  with  those  of  potassa,  as  to  treat 
of  them  all  under  the  same  head.  But  there  are  real  and  important 
differences  between  them.  The  carbonates  of  soda  are  less  apt  to 
derange  the  stomach,  because,  it  may  be,  that  they  belong  to  the 
natural  constituents  of  the  body ;  on  the  other  hand,  the  carbonates 
of  potassa  are  more  readily  eliminated  by  the  kidneys,  and  are  there- 
fore preferable  when  the  action  of  the  remedy  is  to  be  confined  more 
particularly  to  the  urinary  organs. 

Dr.  Munch,  the  author  of  a  very  minute  and  elaborate  essay  upon 
the  action  of  carbonate  of  soda  upon  nutrition,  arrives  at  the  following 
among  other  conclusions:1  In  general  terms  the  operation  of  different 
doses  is  identical.  At  first,  the  secretions  diminish  and  the  body  gains 
weighty  subsequently,  the  former  increase  and  the  latter  declines. 
The  diminution  of  excretion  affects  chiefly  the  urine,  but  sometimes 
also  the  faeces  and  the  perspiration ;  the  latter  especially  when  the 
dose  is  large.  The  increase  of  excretion  is  always  indicated  by  that 
of  the  urine,  and  depends  chiefly  on  the  degree  of  its  antecedent  dimi- 
nution. It  relates  almost  exclusively  to  the  watery  element  of  the 
urine,  and  as  the  discharge  progressively  augments,  the  weight  of  the 
body  diminishes  in  the  same  ratio.  No  influence  whatever  is  exerted 
upon  the  nutrition  of  the  solids.  The  urea,  for  example,  is  undimi- 
nished: but  the  uric  and  the  free  acids  at  first  decline  under  the  influ- 
ence of  the  soda,  and  may  be  reduced  even  to  a  mere  trace ;  but  the 
proportion  of  uric  acid  generally  rises  again  in  spite  of  the  continued 
use  of  the  medicine.  The  free  acids,  however,  disappear,  and  earthy 
phosphates  take  their  place,  and  form  sedimentary  deposits. 

Carbonate  of  soda,  in  large  doses,  is  irritant  and  corrosive,  but  by 
no  means  so  much  so  as  carbonate  of  potassa.  As  a  poison  it  has  no 
remote  action,  except  what  arises  directly  from  the  local  injury  inflicted. 
Its  antidotes  are  fixed  oils,  vinegar,  lemon-juice,  or  any  preparation 
containing  an  excess  of  some  vegetable  acid,  particularly  the  acetic, 
citric,  afid  tartaric.  In  large  doses  it  is  diuretic,  but  less  so  than  car- 
bonate of  potassa.  Like  that  salt,  it  passes  off  by  the  kidneys,  ren- 
dering the  urine  alkaline.  "  Some,"  says  Dr.  Christison,  "  have  thought 
that  they  observed  injurious  consequences  from  the  long-continued  use 
of  alkaline  carbonates  in  gravel  and  acidity  of  the  stomach ;  and  dis- 
eases of  the  kidneys,  as  well  as  organic  disorders  of  the  stomach,  have 
been  referred  to  the  practice.  These  suppositions  are  probably  ima- 
ginary. There  can  be  no  question  that  many  have  used  alkaline 
remedies  habitually  throughout  a  long  life,  without  inj  ury."  This  state- 
ment is  undoubtedly  too  absolute.  The  occasional  deleterious  results 
of  a  protracted  use  of  alkalies  have  been  pointed  out  under  the  head  of 

1  Archiv  des  Vereins  fur  genieinschaftliche  Arbeiten,  vi.  443. 
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Potassa,  and  are  supported  by  the  testimony  of  too  many  authors  for  us 
to  call  them  in  question.1  Bat  while  insisting  on  the  reality  of  the  dan- 
ger, it  would  be  unfair  to  exaggerate  it.  The  state  of  the  economy  has 
doubtless  a  determining  influence  upon  the  salutary  or  evil  influence  of 
alkaline  remedies.  As  M.  Mialhe  has  pointed  out,  the  principal  animal 
fluids  are  themselves  alkaline  in  health,  but,  owing  to  certain  habits  of 
life,  such  as  the  sedentary  occupations  and  animal  diet  among  the 
inhabitants  of  towns,  excretion  is  very  imperfectly  performed,  and  a 
great  deal  of  acid  which  ought  to  be  eliminated  is  retained  within  the 
system.  Where  these  conditions,  therefore,  exist,  a  very  large  amount 
of  alkaline  ingesta  is  required  to  neutralize  the  retained  acids ;  and 
on  the  other  hand,  an  active  and  laborious  life,  and  a  diet  composed 
in  greatest  part  of  vegetable  food,  render  the  toleration  of  alkalies 
more  difficult.  In  like  manner  diseases  in  which  there  is  an  excess  of 
acid  in  the  humors,  such  as  gout,  gravel,  and  diabetes,  permit  a  very 
large  amount  of  alkalies  to  be  taken,  not  only  with  impunity,  but  with 
advantage,  while  the  so-called  "putrid"  affections  are  uniformly  aggra- 
vated by  these  medicines.  In  fact,  if  their  mode  of  action  be  correctly 
understood,  they  would  seem  to  be  contraindicated  in  all  cases  of  ex- 
haustion and  debility. 

Eemedial  Employment.  Dyspepsia. — In  some  forms  of  dyspepsia 
the  most  striking  symptom  is  acidity  of  the  primae  viae.  The  con- 
ditions out  of  which  they  arise  may  be  thus  described.2  The  acidity 
in  question  may  have  its  source  in  the  acetous  fermentation  of  amy- 
laceous and  saccharine  food,  the  ingestion  of  sour  substances,  the 
development  of  carbonic  acid  gas  in  the  bowels,  an  excessive  forma- 
tion of  fatty  acids  resulting  from  the  use  of  too  much  oleaginous 
food,  and  finally,  a  supersecretion  of  the  normal  acids  of  the  stomach. 
Under  all  of  these  circumstances  the  carbonates  of  soda  are  especially 
indicated.  The  symptoms  which  are  produced  by  an  undue  amount 
of  acid  in  the  stomach  are  not  clearly  determined,  but  the  most  cer- 
tain are  sour  eructations,  vomiting,  and  dejections,  with  heart-burn. 
Sometimes  the  tongue  is  thickly  coated,  but  when  the  acidity  is  ex- 
treme, the  tongue  is  clean,  intensely  red,  and  even  shining,  and  very 
sensitive.  The  appetite  is  capricious,  the  mouth  dry,  and  there  is 
a  sense  of  fulness  at  the  praecordium.  B#t  gastric  acidity  is  often 
connected  with  general  disorder  of  the  system,  with  anaemia,  for  ex- 
ample, and  then,  although  soda  may,  for  a  time,  correct  it,  the  symp- 
tom speedily  returns,  and  especially  after  the  use  of  food  containing 
starch  or  sugar.     In  this  form  of  the  complaint  the  use  of  alkalies, 

1  Vid.  Trousseau  (Jour,  de  Med.,  1846,  p.  65) ;  and  Bouchaedat  (Annuaire  de  The- 
rap.,  1847,  p.  120  et  seq.),  who  gives  a  caution  against  the  use  of  alkalies  even  for 
acidity  of  the  stomach  ;  for  while  he  admits  that  their  immediate  benefits  are  certain, 
he  at  the  same  time  insists  that  they  expose  the  patient  to  serious  risk  by  exciting 
an  excessive  secietiou  of  the  very  acid  they  were  destined  to  counteract.  The  same 
writer  insists  upon  their  operating  as  a  cause  of  sudden  death  by  augmenting  the 
liquidity  of  the  blood,  and  thus  predisposing  to  apoplexy,  or  sometimes  to  engorge- 
ment of  the  lungs.  He  further  states,  that,  having  witnessed  sudden  death  in  two 
diabetic  patients  overdosed  with  alkalies,  he  believes  that  an  abuse  of  the  bicarbonate 
of  soda  had  its  share  in  the  fatal  result. 

2  Kissel,  Naturwiss.  Therap.,  p.  107. 
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although  it  may  for  a  time  correct  the  acidity  of  the  stomach  ultimately 
aggravates  the  evil,  and  still  further  impairs  the  constitution.        _     _ 

The  form  of  dyspepsia  which  is  connected  with  hypochondriasis 
sometimes  finds  relief  in  the  use  of  soda,  and  especially  in  a  full  dose 
of  the  medicine  taken  directly  after  meals.  In  this  affection  the  most 
prominent  indication  for  the  alkaline  treatment  is  the  occurrence  of 
abdominal  pain  after  eating.  As  soon  as  it  has  ceased  the  medicine 
should  be  suspended  lest  its  general  influence  on  the  system  prove 
injurious.  In  almost  all  cases  in  which  alkalies  are  used  for  the  par- 
pose  of  neutralizing  acids  in  the  primse  vias,  the  proper  time  for  their 
administration  is  either  with  the  food  or  after  eating,  for  physiologists 
inform  us  that  when  the  stomach  is  empty  its  secretions  are  but  slighly 
acidulous. 

Many  ailments  of  young  children  arise  from  the  ingestion  of  sour 
milk,  or  the  generation  of  acid  in  the  bowels.  The  little  patients  are 
restless,  wakeful,  and  cross;  they  scream  frequently,  and  especially 
after  eating,  their  sleep  is  disturbed,  they  vomit  curdled  and  sour 
milk,  and  by  the  retraction  of  the  lower  limbs  show  that  they  suffer 
from  colic.  In  general  the  dejections  are  frequent,  sour,  and  greenish, 
and  consist  of  a  thin  liquid  containing  small  fragments  of  yellow 
fasces  resembling  portions  of  hard-boiled  eggs,  or  sometimes  spinach 
and  eggs  finely  hashed  together.  If  the  child  is  fed  artificially,  soda 
can  be  mixed  with  its  food,  or  if  it  is  still  nursing,  a  solution  of  soda 
in  some  aromatic  water  may  be  administered,  and  in  either  case  the 
addition  of  prepared  chalk  assists  in  moderating  the  diarrhoea.  M. 
Trousseau  states  that  at  the  Necker  Hospital  he  succeeded  in  diminish- 
ing the  rate  of  mortality  among  the  young  children  by  adding  about 
ten  grains  of  bicarbonate  of  soda  to  each  quart  of  milk  given  them. 
This  expedient  has  the  further  advantage  of  delaying  for  many  hours 
the  curdling  of  the  milk  intended  to  be  used. 

Lilhiasis. — Soapmaker's  lye  was  at  one  time  extensively  employed 
in  calculous  affections,  and  various  secret  remedies  for  such  disorders 
have  turned  out  to  consist  essentially  of  soda  in  some  of  its  combina- 
tions. The  value  of  this  alkali  and  its  carbonates  is  chiefly  shown  in 
cases  of  lithic  acid  calculus  and  gravel.  It  is  generally  regarded  as 
operative  by  means  of  it*  chemical  affinities  which  are  supposed  to 
effect  a  solution  of  the  concrete  acid,  but  some  have  held  that  it  is 
chiefly  by  promoting  the  flow  of  urine  that  it  produces  the  discharge 
of  sabulous  concretions.  No  doubt  that  both  modes  of  action  con- 
tribute to  the  result.  However  this  may  be,  it  is  certain  that  during 
the  administration  of  soda  the  growth  of  acid  concretions  must  be 
suspended,  since  the  precipitation  of  their  elements  from  the  urine  is, 
prevented.  So  thoroughly,  indeed,  are  the  chemical  conditions  of  this 
fluid  changed,  that  from  being  acid  it  may  become  alkaline,  and  even 
deposit  a  coating  of  the  latter  nature  upon  the  original  calculus.  Not 
a  few  writers  testify  to  the  complete  cure  of  acid  urinary  concretions 
by  means  of  soda,  and  some  even  maintain  that  these  bodies  may 
decrease  in  size,  grow  softer,  and  be  discharged  under  its  influence. 
This  may  unquestionably  take  place  when  the  calculus  is  soft,  or  is 
composed  of  a  congeries  of  particles  held  together  by  animal  matter 
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-which  is  soluble  in  alkalies.  A  remedy  of  secret  composition  enjoyed 
considerable  repute  in  the  treatment  of  stone,  some  years  ago  in 
England.  It  was  called  "  Constitution  Water,"  and  appeared  to  be 
essentially  an  alkaline  solution.  Dr.  Golding  Bird  vouched  for  its 
success  in  cases  of  uric  acid  gravel,  and  stated  that  he  was  himself  in 
the  habit  of  using  with  very  great  advantage  in  cases  of  pisiform 
uric  acid  gravel  a  solution  containing  from  two  to  four  drachms 
bicarbonate  of  potassa  dissolved  in  thirty  or  forty  ounces  of  water,  in 
the  course  of  twenty-four  hours.  Mr.  Bulley  also  reports  a  case  of 
stone  terminating,  as  it  would  seem,  in  perfect  cure  under  the  use  of 
the  carbonate  of  soda.1  One  of  the  best  forms  for  its  administration 
is  that  of  soda  water,  described  below.  The  highly  carbonated  state 
of  this  liquid  averts  the  danger  of  substituting  alkaline  for  acid  con- 
cretions in  the  urinary  passages.  .  Indeed,  according  to  Christison,  it 
exerts  a  curative  influence  in  cases  even  of  the  phosphatic  diathesis, 
by  maintaining  the  earthy  phosphates  in  solution. 

Some  writers  will  have  it  that  the  antilithic  powers  of  soda  are  by 
no  means  exclusively  confined  to  a  neutralization  of  liquid  or  con- 
creted acid  in  the  system,  but  that  it  also  prevents  the  morbid  secre- 
tion of  acid  for  a  long  time  even  after  the  medicine  has  ceased  to  be 
taken.  Although,  as  has  been  elsewhere  stated,  the  disappearance  of 
acid  concretions  from  the  urine  may  be  merely  the  sign  of  a  chemical 
dissolution  of  gravel  retained  in  the  urinary  passages,  or  the  effect  of 
diuresis  produced  by  the  medicine,  and  not  of  such  a  change  in  the 
action  of  the  system  as  arrests  the  production  of  gravel,  it  may 
nevertheless  be  possible  that  alkalies  have  a  power  of  permanently 
suspending  the  calculous  formation.  But  the  evidence  in  favor  of 
such  a  power  is  thus  far  incomplete. 

It  has  been  supposed,  as  already  intimated,  that  soda  is  more  accept- 
able to  the  stomach  than  potassa,  and  for  the  reason  that  the  former 
enters  more  largely  than  the  latter  into  the  composition  of  the  animal 
economy.  But  it  is  by  no  means  settled  that  the  assertion  on  which 
this  explanation  rests  is  true  in  point  of  fact.  Not  a  few  writers  main- 
tain the  contrary,  and  one  of  the  most  judicious,  Blane,2  uses  this  lan- 
guage :  "As  far  as  I  can  judge  of  the  comparative  powers  of  the  two 
alkalies,  I  should  greatly  prefer  potash  to  ^soda  for  the  cases  in  ques- 
tion. One  reason  of  this  may  perhaps  be  that  soda  is  an  element  of 
the  animal  fluids,  as  it  enters  largely  into  the  composition  of  the  bile, 
so  that  it  is  more  likely  to  be  arrested  in  the  course  of  the  circulation, 
and  diverted  from  the  urinary  organs." 

Diabetes. — Dr.  A.  Clark,  of  New  York,  has  reported  several  eases 
of  saccharine  diabetes  in  which  bicarbonate  of  soda  entirely  removed 
the  sugar  from  the  urine,  reduced  this  excretion  to  its  normal  quan- 
tity, and  renovated  the  general  health.  But  in  other  cases  it  failed.3 
The  most  successful,  however,  was  one  which  confirmed  the  results  of 
observations  made  at  Vichy,  and  other  alkaline  springs  in  Europe, 
viz.,  that  obesity  or  a  tendency  to  it  is  a  strong  indication  that  the  waters 

1  Med.  Tidies  and  Gazette,  June,  1853,  p.  600. 

2  Dissertations,  p.  188.  »  New  York,  Jour,  of  Med.,  Jan.  1859,  p.  22. 
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will  prove  beneficial,  while  thin,  pale,  and  nervous  patients  derive  no 
advantage  from  their  use. 

Gout. — The  use  of  soda  and  of  alkaline  remedies  generally  in  chronic 
gout  has  been  highly  extolled  by  various  writers.  (  Vid.  Potassa.)  The 
mineral  waters  of  Vichy,  in  France,  which  contain  a  large  proportion 
of  soda,  are  perhaps  the  most  renowned  as  a  remedy  for  this  disease. 
M.  Eilliet,  who  examined  the  subject  carefully,1  concludes  that  these 
waters  are  a  precious,  if  not  a  specific,  remedy  for  gout,  but  he  greatly 
weakens  the  value  of  this  conclusion  by  the  statement  that  thermal 
saline  waters  of  all  sorts  have  a  similar  efficacy. 

Diseases  of  the  Skin. — Alkaline  medicines  and  baths  were  recom- 
mended by  Willan  and  other  English  writers  on  cutaneous  diseases. 
The  latter  form  of  administration,  which  has  since  been  so  extensively 
used  upon  the  continent  of  Europe,  was  introduced  into  the  Parisian 
hospital  of  St.  Louis  by  Biett.     In  this  country  it  is  believed  that 
there  is  no  systematic  employment  of  these  and  other  methods  for  the 
cure  of  skin  diseases  in  any  of  the  large  hospitals.     The  baths  used 
by  Biett  were  at  a  temperature  of  about  80°  F.,  and  each  contained 
from  four  to  sixteen  ounces  of  carbonate  of  soda.     The  patient  re- 
mained in  them  for  an  hour.2     By  the   use  of  such  baths,  if  the  skin 
is  not  inflamed,  or  is  in  a  state  only  of  chronic  inflammation,  it  grows 
warmer,  swells  somewhat,  and  gradually  its  layers  become  more  per- 
meable, and  resolution  of  the  disease  takes  place.     If  the  surfaces  are 
red  and  inflamed,  the  alkali  sometimes  aggravates  their  irritation  if  its 
full  action  is  allowed.3     On  this  account,  a  much  weaker  solution  than 
that  used  by  Biett  should  be  employed,  and  the  action  of  the  water 
may  still  further  be  tempered  by  the  addition  of  mucilage,  or  of  bran. 
Alkaline  baths  are  found  most  efficient  in  the  several  forms  of  lichen 
and  prurigo,  and  in  dry,  scaly  eruptions.     Cazenave  speaks  of  them 
as  almost  the  only  certain  remedy  for  that  form  of  prurigo  to  which 
children  are  subject,  and  which  is  so  distressing  in  its  effects,  both 
upon  body  and  mind.     Indeed,  the  existence  of  itching  is  the  prime 
indication  for  the  use  of  these  means.     In  pustular  eruptions,  and  in 
tubercular  elephantiasis,  they  would  seem  to  be  of  inferior  utility ;  but 
when  in  the  former  the  crusts  have  grown  thick  and  hard,  and  the  in- 
flammation of  the  skin  is  not  active,  they  have  a  prompt  and  powerful 
effect.     In  eczema,  alkaline  baths  are  uniformly  injurious  if  the  erup- 
tion is  in  a  state  of  activity  and  the  solution  strong ;  but  when  the 
inflammatory  symptoms  decline,  baths  of  a  weak  solution  of  soda,  in 
which  bran  is  allowed  to  infuse,  forms  one  of  the  most  soothing  of 
applications  in  this  tormenting  malady.     The  same  method  is  highly 
useful  when  the  skin  has  become  thickened  by  successive  eruptions 
of  the  disease. 

Alkaline  lotions  are  very  useful  in  cleansing  portions  of  the  skin 
upon  which  ointments  have  been  applied,  and  the  hairy  scalp  in  par- 
ticular. As  a  curative  agent,  also  for  herpes  circinatus  of  the  thighs, 
in  its  declining  stage,  for  lichen  agrius  of  the  calves  of  the  legs,  for 

>  Archives  Gen.,  Jan.  1844.  *  Bull,  de  Therap.,  vi.  296. 

3  Cazenave,  Bull,  de  Therap.,  iii.  109.  * 
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nummular  lichen  of  the  hands,  and  for  intertrigo  of  the  thighs,  breast, 
and  armpits,  these  lotions  have  been  recommended  by  Devergie.1 

Carbonate  of  soda,  in  solution,  may  be  employed  to  allay  the  itching 
of  pruritus  of  the  vulva,  but  is  less  effectual  than  the  borate  of  soda, 
or  than  the  bichloride  of  mercury. 

When  given  internally,  the  effects  of  carbonate  of  soda  upon  diseases 
of  the  skin  are  not  at  first  very  marked,  yet  in  daily  doses,  of  from 
two  to  four  drachms,  it  generally  produces  a  decided  modification  in 
the  eruption.  This  at  first  consists  merely  of  some  alleviation  of  the 
itching,  which  gradually  becomes  less  constant  and  severe.  If  the 
remedy  is  continued,  an  unusual  heat  is  felt  in  the  skin,  in  prurigo, 
for  instance,  and  this  often  ushers  in  a  more  or  less  complete  resolution 
of  the  inflammation.  Cutaneous  eruptions  are  not  unfrequently  con- 
nected with  acidity  of  the  primas  viae,  and  when  such  is  the  case,  soda, 
is  clearly  indicated,  whatever  the  state  of  the  external  disease  may  be. 

Tumors. — Soda  has  been  much  employed  as  a  resolvent  for  hyper- 
trophied  glandular  organs,  but,  since  the  discovery  of  iodine,  much 
less  frequently  than  formerly.  Peschier  recommended  it  for  goitre, 
and  in  scrofula  it  was  found  successful  by  Farre,  Dzondi,  Otto,  and 
others.  It  is  very  probable  that  the  soda  employed  by  these  writers 
was  the  variety  obtained  from  the  ashes  of  sea- weed,  and  that  it  con- 
tained a  portion  of  iodine.  Engorgement  of  the  liver  appears  to  be 
favorably  influenced  by  soda  when  it  arises  from  the  malarious  influ- 
ences of  warm  climates,  or  from  overfeeding,  particularly  if  the  affec- 
tion is  not  of  long  standing.  The  waters  of  Vichy,  in  France,  and  of 
Schlangenbad  and  Ems,  in  Germany,  are  much  resorted  to  for  the  re- 
lief of  these  affections. 

Fevers. — The  treatment  of  idiopathic  continued  fevers,  by  means  of 
alkaline  medicines,  was  brought  into  vogue,  many  years  since,  by  Dr. 
Stevens,  who  advised  them  to  be  used  in  combination  with  salines, 
but,  indeed,  held  them  to  be  subordinate  to  the  latter.  Dr.  Copland, 
in  speaking  of  typhoid  fevers,  says  that  the  carbonates  of  soda  and  of 
potash  "  are  preferable  in  the  latter  and  middle  stages,  more  especially 
when  the  blood  appears  morbid,  the  skin  discolored,  and  the  excre- 
tions offensive."  This  treatment,  however,  does  not  appear  to  deserve 
much  confidence.  It  is  a  method  originating  as  the  offspring  of  a 
theory,  and,  like  its  parent,  has  now  fallen  into  general  discredit. 

JRheumatis?n. — The  use  of  lemon  juice  was  introduced  a  few  years 
ago  into  the  treatment  of  rheumatism,  as  a  mode  of  alkaline  medica- 
tion. Lemon  juice  contains  citrate  of  potassa,  but  a  much  larger 
proportion  of  free  acid.  Indeed,  the  alkaline  base  is  altogether  incon- 
siderable. Although  this  salt  and  the  acetate  of  potassa  are  perhaps 
more  promptly  effectual,  the  carbonates  of  soda  are  but  little  inferior 
to  either  of  them  in  the  treatment  of  acute  rheumatism,  and  may,  it 
is  believed,  be  advantageously  employed  in  the  absence  of  other 
remedies.  But  the  alkaline  treatment  ought  not  to  be  used  as  a  spe- 
cific for  rheumatism.  It  is  of  inestimable  value  in  those  febrile  cases 
which  are  attended  with  copious  lateritious  deposits  in  the  urine,  and 

1  Cazexa^e,  Bull,  de  Therap.,  xxix.  84. 
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in  which  many  joints  are  simultaneously  involved  ;  but  it  will  not  serve 
as  a  substitute  for  all  other  means,  and  especially  it  will  not  render 
unnecessary  the  use  of  opiates  or  of  saline  purgatives.  Indeed,  the 
most  efficient  form  in  which  alkalies  can  be  administered  in  this 
affection,  is  that  of  salts  (v.  Potassje  Acetas). 

Administration  and  Dose. — Carbonate  of  soda  is  given  inter- 
nally in  solution.  One  of  the  best  forms  for  its  administration  is  that 
of  soda  water,  or  water  strongly  impregnated  with  carbonic  acid,  and 
holding  in  solution  at  least  40  grains  of  the  salt  to  every  pint  of  water. 
The  dose  of  either  carbonate  of  soda  is  from  10  to  30  grains.  M.  Trous- 
seau states  the  daily  dose  of  the  simple  carbonate  as  from  30  grains  to 
an  ounce.  Soda  may  be  advantageously  combined  with  tonics  in 
many  instances,  and  particularly  with  vegetable  infusions  of  a  stimu- 
lant and  tonic  character,  but  in  all  cases  the  solution  should  be  very 
weak,  for  otherwise,  the  admixture  of  the  soda  with  the  saliva  in  the 
mouth  tends  to  develop  ammonia,  and  to  excite  a  strong  repugnance 
to  the  medicine.  Soda  lozenges  [Trochisci  Sodse  Bicarbonatis)  are  con- 
venient and  useful  in  cases  of  habitual  acidity  of  the  stomach.  From 
two  to  eight  ounces  of  the  carbonate  may  be  used  in  a  general  bath  for 
diseases  of  the  skin.  A  lotion,  for  the  same  purpose,  should  contain 
fifteen  or  twenty  grains  to  the  ounce  of  water  for  scaly  affections,  and 
about  half  that  proportion  for  lichenoid  eruptions.  A  solution  of  the 
latter  strength  is  appropriate  as  a  wash  for  the  mucous  membrane  of 
the  female  genital  organs. 


SODJE   BORAS.  — Borax. 

Description. — Native  borax,  known  by  the  name  of  Tirikal  (Tan- 
kar),  is  extracted  from  the  earth  in  Persia,  China,  Thibet,  and  Japan, 
or  is  gathered  from  the  shores  of  certain  lakes.  It  is  also  found  in 
two  mountainous  districts  near  Potosi.  From  the  waters  of  the  lakes 
alluded  to  it  is  procured  by  artificial  evaporation.  As  thus  obtained, 
borax  is  in  a  very  impure  condition,  being  mixed  with  clay  and  a 
fatty  substance  which  the  alkali  of  the  borax  converts  into  soap.  It 
is  then  of  a  bluish  or  yellowish  color.  The  method  of  purifying 
borax  was  for  a  long  time  a  secret  of  the  Dutch  and  Venetians ;  but 
various  methods  were  afterwards  employed  for  this  end,  of  which 
solution  in  hot  water,  exposure  to  heat,  and  mixture  with  soapsuds, 
were  the  principal.  But  in  1776  a  new  source  of  supply  for  borax 
was  discovered  in  certain  warm  springs  of  Tuscany.  The  waters  of 
these  springs,  which  contain  a  large  proportion  of  boracic  acid  evolved 
by  volcanic  agency,  are  artificially  combined  with  soda  by  being  mixed 
with  the  carbonate  of  this  alkali.1 

Borax  is  generally  met  with  in  the  form  of  oblique  prismatic  or 
octohedral  crystals.  When  impure,  they  are  small,  opaque,  of  a  green- 
ish color,  and  a  greasy  feel ;  but  when  purified  by  repeated  solution, 
they  are  large,  white,  semitransparent,  and  shining.     Their  taste  is 

1  Sachs  and  Dclk,  Handwcirt.,  i.  623. 
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sweetish  at  first,  but  is  afterwards  alkaline  and  bitter.  By  friction 
together  in  the  dark  they  become  luminous.  They  effloresce  slightly 
by  continued  exposure  to  the  air.  Borax  has  a  feeble  alkaline  reac- 
tion, does  not  effervesce  in  acids,  and,  when  exposed  to  a  moderate 
heat,  it  parts  rapidly  with  its  water  of  crystallization,  and  swells  up 
into  a  white  porous  and  friable  mass.  At  a  higher  temperature  it  is 
vitrified.  It  is  soluble  in  twelve  parts  of  cold  and  in  two  of  warm 
water.  Borax  has  the  singular  property  of  inspissating  a  solution  of 
gum  Arabic,  of  salep,  or  of  Iceland  moss.  Even  two  or  three  grains 
of  it  are  enough  to  convert  half  an  ounce  of  gum  mucilage  into  an 
elastic  mass,  which,  however  may  be  liquefied  again  on  the  addition 
of  honey  or  sugar  to  the  mixture.  When  mixed  with  cream  of  tartar, 
it  renders  this  salt  soluble. 

History. — This  substance  is  supposed  to  be  described  by  Pliny 
under  the  name  of  Chrysocolla.1  According  to  this  author  it  is  used 
as  a  vulnerary  when  mixed  with  wax  and  oil,  and  serves  to  dry  and 
constringe  wounds  when  applied  to  them  in  powder.  It  is  used,  he 
says,  with  honey  for  sore  throat  and  for  orthopnoea.  It  also  acts  as 
an  emetic.  It  enters  into  collyria  for  removing  opacities  of  the  cornea, 
and  into  anodyne  plasters  and  those  intended  to  efface  scars.  Galen 
and  Dioscorides  ascribe  it  to  virtues  of  the  same  kind.  The  Arabians, 
who  named  it  Tankdr,  also  speak  of  its  cleansing  and  astringent  pow- 
ers, and  one  of  their  number  recommends  it  for  toothache  caused  by 
caries.2 

Action. — Owing  to  its  therapeutical  relations,  borax  may  be  classed 
with  the  alkalies,  and  especially  with  soda.  From  its  effects  when 
applied  externally,  it  may  be  inferred  to  possess  a  local  sedative 
influence  upon  morbid  action  in  the  nervous  and  vascular  systems, 
which,  however,  it  exerts,  like  many  other  agents,  by  previously 
stimulating  the  tissues  to  which  it  is  applied.  When  taken  internally 
it  does  not  disturb  the  digestion  as  much  as  the  alkalies  do.  Wibmer 
took  six  drachms  of  it  at  a  dose  without  any  ill  consequences  beyond  a 
temporary  oppression  at  the  stomach.3  It  is  said  to  have  a  tendency 
to  dissolve  the  blood  and  augment  the  secretions  without  exciting  the 
circulation.  According  to  Wibmer,  the  emmenagogue  virtues  of  borax 
were  known  to  the  ancients,  and,  as  will  be  seen  in  the  sequel,  modern 
observation  is  not  wholly  at  variance  with  their  belief.  Vogt"  speaks 
of  its  being  particularly  celebrated  for  these  qualities,  and  not  only 
for  promoting  menstruation,  but  also  for  moderating  the  cramp  like 
pains  which  often  attend  this  process  when  it  is  irregular,  for  regu- 
lating the  uterine  contractions  during  labor,  and  for  strengthening 
feeble  pains.  Some  writers  have  not  hesitated  to  ascribe  such  virtues 
to  borax  upon  no  other  ground  than  because  its  administration  of  this 
medicine  in  conjunction  with  ergot  was  followed  by  uterine  contrac- 
tions !  According  to  Vogt,  narcotic  powers  have  also  been  ascribed 
to  this  medicine. 

Uses.  Externally. — Borax  has  been  much  employed  as  a  cosmetic. 

1  Hist.  Nat.,  xxxiii.  28.  *  Ebn  Baitiiar,  Heil- und  Nahrungsmittel,  i.  214. 

*  Wirkuiig  der  Arzneiin.  u.  Gifte,  v.  51.  «  Phanuakcxiy-uamik,  ii.  587. 
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It  is  asserted  to  have  the  power  of  removing  freckles  and  other  acci- 
dental discolorations  of  the  skin.1  Hufeland  recommends  a  wash  com- 
posed as  follows:  B.— Soda?  borat.  3ss;  aq.  flor.  aurant.,  aquae  rosae, 
aa  Sss,  as  one  of  the  surest  and  at  the  same  time  most  innocuous  reme- 
dies for  liver  marks  (chloasma),  and  those  exanthematous  spots  which 
afflict  young  women  of  a  plethoric  habit,  particularly  at  the  menstrual 
periods.  The  discolored  skin  should  be  bathed  three  or  four  times  a 
day  with  the  solution,  which  should  be  allowed  to  remain  upon  it  until 
it  is  dry.  The  same  method  is  also  recommended  for  that  unseemly 
redness  of  the  nose  which  proceeds  from  a  similar  cause.  Chilblains 
are  said  to  be  relieved  by  a  salve  containing  two  drachms  of  borax  to 
an  ounce  of  cold  cream.  A  wash  composed  of  one  drachm  of  borax 
in  two  ounces  of  distilled  vinegar  has  been  recommended  by  Aber- 
crombie  and  by  Christison  as  an  excellent  lotion  for  ringworm  of  the 
scalp.  It  has  also,  according  to  Pereira,  been  found  serviceable  in 
pityriasis  versicolor,  and  Eichter  used  a  solution  of  it  with  advantage 
for  removing  opacities  of  the  cornea.  It  is  often  employed  in  ill-condi- 
tioned ulcers  of  the  skin  and  mucous  membranes.  When  first  applied 
it  occasions  a  moderate  sense  of  burning,  but  it  quickens  the  repara- 
tive processes,  cleanses  foul  and  flabby  surfaces  and  causes  them  to 
granulate.  Although  borax  has  no  power  of  controlling  mercurial 
salivation,  it  is  nevertheless  a  most  excellent  agent  for  healing  the 
ulcers  which  this  state  induces,  and  for  strengthening  the  spongy 
gums.  For  this  purpose  it  is  well  to  associate  it  with  tincture  of 
myrrh,  as  in  the  following  formula :  R. — Sodas  bor.  3ij ;  aq.  rosae 
3vij ;  mel  despumat.,  tr.  myrrhae,  aa  ,?ss. — M. 

One  of  the  most  ordinary  uses  of  borax  is  to  remove  the  aphthse 
which  affect  the  mouth,  fauces,  and  anus  of  nursing-children,  and 
which  appear  to  be  caused  by  an  undue  generation  of  acid  in  the 
primae  viae.  The  medicine  maybe  administered  internally  in  doses  of 
from  three  to  ten  grains  a  day,  according  to  the  child's  age,  and  asso- 
ciated with  magnesia  in  some  aromatic  solution,  while  the  mouth  is 
frequently  coated  with  a  paste  composed  of  honey  and  borax,  or  of 
the  latter  with  honey  of  roses  or  with  a  thick  solution  of  gum  Arabic 
and  sugar.2  Dewees  prescribed,  as  the  best  agent  for  the  purpose  he 
had  ever  tried,  equal  parts  of  borax  and  loaf-sugar  rubbed  to  a  fine 
powder,  of  which  a  small  quantity,  in  its  dry  state,  was  directed  to  be 
thrown  into  the  mouth  every  two  or  three  hours.3  The  latter  is  a 
more  stimulating  application  than  those  previously  mentioned,  and 
should  not,  therefore,  be  preferred  when  the  parts  are  extremely  sensi- 
tive. The  officinal  preparation,  Honey  of  Borate  of  Soda  (Mel  Sod^e 
Boratis),  is  made  by  mixing  60  grains  of  borate  of  soda  with  a  troy- 
ounce  of  clarified  honey.  It  may  be  used  in  most  of  the  cases  men- 
tioned. 

An  aphthous  condition  of  the  mucous  membrane  of  the  vulva  and 
vagina,  and  which  sometimes  is  a  source  of  extreme  annoyance  and 
suffering,  may  almost  certainly  be  cured  by  a  watery  solution  of  borax. 

1  Richter,  Ausfiir.  Arzneim.,  iii.  558. 

1  Richter,  loc.  cit.  s  Dis.  of  Children,  p.  309. 
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Excoriations  of  these  parts  are  healed  by  the  same  means,  as  well  as 
superficial  ulcers  of  the  mouth  and  fauces,  spongy  gums,  fissures  of 
the  nipples,  &c.  For  the  latter  Eichter  recommends  the  following: 
li. — Sodse  bor.  gr.  lx ;  alb.  et  vitell.  ovi,  aa  gr.  cxx  a  gr.  clxxx;  ol. 
amyg.  3j  ;  bals.  Peruv.  gr.  xc. — M.   S. — Apply  to  the  nipple  on  charpie. 

Internally. — Richter  regards  it  as  indubitable  that  borax  possesses 
a  power  of  stimulating  the  inert  uterus,  exciting  its  secretion,  and 
promoting  its  contractions  during  labor,  and  consequently  that  it 
deserves  to  be  ranked  with  emmenagogues.  Wedel,  Stark,  Lentin, 
Hufeland,  Lobstein,  and  others,  about  the  close  of  the  last  century,  re- 
called attention  to  this  almost  forgotten  property  of  the  medicine. 
According  to  them,  it  is  indicated  in  scanty  and  suppressed  menstrua- 
tion connected  with  plethora  and  a  morbidly  sensitive  condition  of 
the  nervous  system.  The  dose  employed  was  ten  or  fifteen  grains 
three  times  a  day.  Wibmer1  vouches  for  the  reality  of  this  virtue, 
and  states  that  he  gave  to  a  female,  whose  menses  were  regular  but 
scanty,  a  drachm  of  borax  in  sweetened  water.  During  the  night  she 
was  seized  with  severe  cramps  in  the  lower  belly,  and  the  discharge 
came  on  several  days  before  its  proper  time,  but  was  not  more  abundant 
than  before.  Dr.  Stahl,  of  Vincennes,  Ind.,2  highly  extols  the  efficacy 
of  borax  in  the  treatment  of  dysmenorrhoea,  particularly  in  persons  of 
a  sanguine  constitution.  But  the  venesection  and  cooling  laxatives 
he  employed  conjointly  with  the  borax,  deprive  the  latter  of  much 
credit  for  the  result.  Many  authors  have  recommended  it  as  an  ecbolic. 
How  far  its  power  has  been  deduced  from  observation  may  be  inferred 
from  the  statement  already  made  above,  and  from  that  of  Kopp,  who 
asserts  that  when  labor  pains  slacken,  four  or  six  grain  doses  of  borax, 
given  every  quarter  or  half  hour,  will  often  arouse  the  expulsive 
efforts  of  the  uterus,  and  terminate  the  delivery.  Sundelin,  however,3 
testifies,  upon  the  ground  of  his  personal  experience,  to  the  efficacy 
of  the  medicine  in  terminating  difficult  and  irregular  labors.  Dr. 
Golding:  Bird  says,  "  In  women  this  drug  cannot  be  used  with  im- 
punity, as  it  certainly  exerts  a  stimulant  action  on  the  uterus,  and  I 
have  seen  it  in  two  instances  produce  abortion."4  A  case  is  reported 
by  Dr.  Thorn,5  in  which  premature  labor  is  stated  to  have  been 
brought  on  by  the  administration  of  thirty  grains  of  borate  of  soda 
three  times  a  day  for  sixteen  days.  The  labor  was  natural,  and  the 
child  was  born  alive.  Similar  testimony  is  furnished  by  Spengler; 
and  Poitevin  succeeded  by  its  aid  in  arresting  serious  menorrhagia, 
which  ergot  and  astringents  had  failed  to  suspend.  He  prescribed  it 
in  doses  of  fifteen  grains  repeated  every  hour  or  two  until  half  an 
ounce  had  been  taken.6 

Borax  has  also  been  used  as  a  lithontriptic.  It  renders  the  urine 
alkaline,  and  is  said  to  dissolve  lithic  acid  gravel  and  calculi. 

Administration. — The  dose  of  borax,  when  given  internally, 
varies  from  a  few  grains  to  a  drachm. 

1  Wirkung,  &c.  loc.  sup.  cit.  2  Am.  Jour,  of  Med.  Sci.,  xx.  536. 

3  Heilmittellehre,  i.  194.  4  Urinary  Deposits,  §  164. 

5  Lancet,  Aug.  18U0,  p.  134.  6  Bull,  de  Tlierap.,  liii.  472. 
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CALX.  — Lime. 

Aqua  Calcis. — Lime-Water. 
Calcis  Carbonates.  —  Carbonates  of  Lime. 

Forms  and  Properties. — The  properties  of  these  several  forms  of 
lime  are  so  nearly  alike,  as  respects  their  internal  action  and  uses, 
that  they  may  be  advantageously  considered  together. 

Lime  is  never  found  pure  in  nature.  It  occurs,  however,  in  com- 
bination with  a  variety  of  acids  in  all  three  of  the  kingdoms  of  nature. 
It  is  prepared  by  calcining,  with  a  strong  heat,  some  form  of  the  native 
carbonate.  As  thus  obtained,  it  is  a  grayish- white  solid,  which  readily 
disintegrates  on  exposure  to  the  air  by  absorbing  carbonic  acid  and 
water.  It  is  very  refractory  in  the  fire,  having  been  fused  only  by 
the  compound  blowpipe  of  Dr.  Hare.1  It  has  a  strong  caustic  and 
alkaline  taste,  and,  when  moistened,  a  peculiar  odor.  Upon  adding 
to  it  about  half  its  weight  of  water,  it  cracks  and  falls  into  powder 
with  the  evolution  of  heat  enough  to  inflame  sulphur.  A  larger  pro- 
portion of  water  reduces  it  to  a  paste  or  mortar,  which,  by  the  evapo- 
ration of  the  liquid,  grows  exceedingly  hard;  a  still  larger  proportion 
forms  the  solution  known  as  lime-water. 

Aqua  Calcis,  or  Lime-water. — A  striking  peculiarity  of  lime  is  that 
it  dissolves  in  cold  more  readily  than  in  hot  water.  At  60°  F.  this 
liquid  dissolves  one  seven-hundredth  of  its  weight  of  lime,  but  hot 
water  takes  up  only  one  twelve  or  thirteen-hundredth  part  of  lime. 
Hence,  when  lime  water  is  heated  it  becomes  clouded,  and  a  deposit  of 
lime  takes  place.  It  is  a  perfectly  clear  and  transparent  liquid, 
inodorous,  and  lias  an  astringent  and  somewhat  alkaline  taste.  It 
changes  vegetable  blues  to  green,  and  produces  an  imperfect  soap  with 
oils.  A  pellicle  of  carbonate  of  lime  forms  upon  its  surface#when  it 
is  exposed  to  the  air,  which  afterwards  subsides,  and  a  new  one 
takes  its  place.  Thus  by  degrees  the  whole  of  the  lime  in  the  solu- 
tion is  exhausted. 

Calcis  Carbonates  {Carbonates  of  Lime). — One  of  the  most  common  of 
these  is  chalk,  which,  as  a  native  carbonate,  exists  in  great  abundance 
in  the  South  of  England  and  in  the  North  of  France,  as  well  as  in 
many  other  countries  of  Europe.  The  microscope  shows  it  to  consist 
of  the  shell-cases  of  marine  insects.  It  is  used  in  chemistry  and 
pharmacy,  but  not  in  medicine  until  it  has  undergone  the  process  of 
levigation  and  elutriation.  It  is  then  called  prepared  chalk  ( Creta  prse- 
parata).  Other  medicinal  varieties  of  carbonate  of  lime  are  derived 
from  the  animal  kingdom.  These  are:  1.  Testa  pr separata,  prepared 
oyster-shell,  which,  although  obtained  by  calcination,  contains  a  variable 
proportion  of  animal  matter.  2.  Lapides  Cancrorum,  or  Oculi  Can- 
crorum  (crabs1  stones,  or  crabs'  eyes).  These  are  small  calcareous  con- 
cretions formed  in  the  stomach  of  the  crawfish  (Astacus  fiuviatilis)  at 

1  U.  S.  Dispensatory. 
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the  time  when  the  animal  is  about  to  change  its  shell.  They  are 
smooth  and  button-shaped,  with  a  depression  in  the  middle  of  the 
concave  surface,  surrounded  by  a  ring,  which  gives  them  some  like- 
ness to  an  eye,  and  suggests  their  popular  name.  They  also  contain 
some  animal  matter  and  phosphate  of  lime.  In  this  country  they  can 
rarely  be  had  genuine.  3.  Chelae  Cctncrorum,  or  crabs1  claws,  a  pre- 
paration made  by  grinding  the  claws  of  Cancer  pagurus.  4.  Corallia 
(corals),  red  and  white.  The  last  two  varieties  are  now  obsolete  in 
medicine,  although  coral  is  still  used  to  make  a  dentifrice,  for  which 
purpose  also  carbonate  of  lime  obtained  by  precipitation  is  employed. 

Medical  History. — Hippocrates  recommended  milk  of  lime  or 
lime-water  as  a  remedy  for  leprous  affections.1  Dioscorides  describes 
three  varieties  of  lime,  one  made  from  sea-shells,  another  from  certain 
pebbles,  and  a  third,  which  he  says  is  the  best  of  all,  from  marble. 
He  mentions  its  hot  nature,  and  its  use  as  an  escharotic,  and  also  that 
when  mixed  with  fat  or  oil  it  is  maturative,  emollient,  resolutive,  and 
healing.  Galen  describes  it  in  the  same  terms,  and  adds  that  it  loses 
its  caustic  quality  in  some  degree  by  exposure  to  the  air,  and  alto- 
gether by  the  addition  of  water,  but  continues  to  be  powerfully  desic- 
cative.2  Pliny  gives  a  similar  description,  adding  that,  when  mixed 
with  vinegar  and  honey  of  roses,  lime  promotes  the  healing  of  serpigi- 
nous ulcers.3  In  1808,  Sir  H.  Davy  proved  it  to  be  the  oxide  of  a 
metallic  base,  to  which  he  gave  the  name  of  calcium. 

Action. —  Quicklime  (Calx  viva),  or  unslaked  lime,  produces  a  rapid 
decomposition  and  destruction  of  organized  matter.  In  this  manner  it 
serves  as  a  valuable  manure,  causing  the  solution  of  all  vegetable  and 
animal  matters  in  the  soil.  Hence  it  is  habitually  used  to  purify  cess- 
pools, dissecting-rooms,  &c.„  is  placed  in  graves  when  it  is  desirable 
to  destroy  the  dead  body  rapidly,  and  on  a  large  scale  it  is  employed 
on  battle-fields.  Tanners  make  use  of  it  to  separate  the  hair  and 
cuticle  from  skins.  In  its  local  aetiori,  quicklime  resembles  the  pure 
alkalies,  but  is  less  energetic,  owing,  probably,  to  its  inferior  affinity 
for  moisture.  It  is  caustic,-^however,  when  taken  internally  and  in 
large  doses,  occasioning  vesicular  inflammation  of  the  mouth  and 
fauces,  heat,  pain,  and  inflammation  of  the  stomach,  and  sometimes 
ulceration  and  gangrene  of  that  organ  and  of  the  oesophagus,  with 
fever,  thirst,  bloody  stools,  extreme  anguish,  and  even  death.4 

Lime-water  differs  from  the  solutions  of  the  alkalies  in  beinsr  des- 
titute  of  caustic  properties.  On  the  other  hand,  it  has  a  powerful 
astringent  and  styptic  operation.  Hence,  even  in  overdoses,  it  never 
disorganizes  the  animal  tissues.  Its  astringency  is  not  shown  by  a 
contraction  of  the  parts  to  which  it  is  applied ;  it  appears  rather  to 
control  their  secernent  action,  rendering  them  dry  and  pale.  Even 
Dioscorides  noticed  this  drying  quality  of  the  medicine,  which  has 
also  been  designated  in  the  same  manner  by  Vogt  and  other  modern 
authorities.  When  absorbed,  lime-water  has  a  similar  effect  upon  the 
glandular  organs,  diminishing  their  secretions  in  a  remarkable  degree. 

1  Ed.  Van  der  Linden,  i.  70S.  2  Matthioli  Comment.,  v.  91. 

*  Lib.  xxxvi.  67.  *  Wibmer,  Wirkung,  &c.,ii.  5  ;  Orfila,  Toxicologie,  i.  204. 
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Its  habitual  use  is  therefore  apt  to  be  hurtful  as  well  by  neutralizing 
the  acids  of  the  prima?  viae  as  by  arresting  their  habitual  mucous 
secretion.  A  number  of  writers,  particularly  of  the  German  school, 
a»ree  in  attributing  to  lime-water  a  resolvent  action  like  that  of  iodine 
upon  enlarged  glands,  but  they  appear  to  have  borrowed  the  statement 
from  some  common  authority  rather  than  from  actual  experience. 
Since,  however,  the  free  acids  of  the  stomach  must  to  some  extent 
convert  the  lime  of  this  liquid  into  soluble  salts  which  are  absorbed, 
the  alleged  effects  cannot  be  explicitly  denied.  According  to  Vogt,1 
this  preparation  exerts  a  sedative  influence  upon  the  nervous  system, 
besides  acting  as  a  desiccant,  and  is  therefore  analogous  in  its  action 
to  the  preparations  of  zinc. 

Carbonates  of  Lime. — The  action  of  the  mineral  carbonates  does  not 
differ  from  that  of  lime-water.  Prepared  crabs'  eyes,  egg-shells,  oys- 
ter-shells, and  other  testaceous  products,  contain  a  certain  proportion 
of  animal  matter,  and  are  on  that  account  less  astringent  than  the 
mineral  carbonates  of  lime.  In  small  doses,  therefore,  they  may  be 
used  with  less  inconvenience  than  the  latter ;  but  when  administered 
largely,  and  for  a  long  time,  they  entail  the  same  disorder  of  the 
digestive  organs. 

Kichter,  in  noticing  the  general  substitution  which  has  been  made 
of  mineral  for  animal  preparations  of  lime,  expresses  an  opinion  that 
it  was  an  error  to  do  so,  and  he  calls  attention  to  the  fact  that  the 
ancients  regarded  corals  as  tonic,  pearls  as  diaphoretic  and  as  antidotes 
in  poisoning,  &c.  Prepared  chalk,  he  remarks,  is  by  no  means  a 
substitute  for  cretaceous  preparations  derived  from  the  animal  king- 
dom, which  are  more  acceptable  to  the  stomach  in  moderate  doses, 
constipate  less,  and  are  more  readily  absorbed  into  the  system.  This 
writer  ascribes  a  diaphoretic  virtue  to  crabs'  eyes,  alleges  that  they  may 
produce  urticaria,  and  that  they  tend  to  excite  hemorrhage.  The 
latter  qualities  may  perhaps  be  hypothetical ;  but  the  belief  that  the 
animal  carbonates,  in  general,  derange  the  stomach  less  than  other 
cretaceous  medicines,  and  are  on  that  account  preferable  to  the  mineral 
carbonates  for  infants  and  delicate  persons  generally,  cannot,  it  is 
believed,  be  successfully  controverted. 

Eemedial  Employment.  Externally. —  Quicklime  is  a  very  power- 
ful escharotic.  Mixed  with  sulphuret  of  arsenic,  it  has  sometimes  been 
used  to  destroy  indolent  and  unhealthy  ulcers,  but  more  frequently  as 
a  depilatory.  For  the  latter  purpose  the  orientals  are  said  to  apply 
it  to  the  pudendum,  &c,  and  in  Europe  it  is  sometimes  employed  to 
remove  superfluous  hairs  from  the  upper  lip  and  from  the  bosom  in 
females.  When  a  mixture  of  two  parts  of  lime  with  three  of  water  is 
saturated  with  sulphuretted  hydrogen,  a  greenish- white  jelly  is  formed, 
which  may  be  used  for  the  purpose  just  mentioned  by  spreading  it 
upon  the  skin  for  two  or  three  minutes,  and  then  removing  it  with  an 
ivory  knife.  The  operation  is  said  to  be.  entirely  effectual,  without 
producing  the  slightest  pain,  or  in  anywise  injuring  the  skin.2  Quick- 
lime has  also  been  used  to  remove  congenital  nozvi.     In  this  case 

Lehrbuch,  &c,  ii.  503.  2  Trousseau  and  Pidoux,  Therapeutique,  i.  360. 
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it  is  mixed  with  an  equal  quantity  of  soap,  and  applied  to  the  tumor 
through  an  opening  made  in  a  piece  of  adhesive  plaster,  accurately  ad- 
justed. The  resulting  slough  separates,  and  the  ulcer  which  it  leaves 
behind  is  dressed  with  some  stimulating  ointment.  It  may  also  be 
used  to  establish  issues  in  the  same  manner,  or  after  that  recommended 
by  Mr.  Osborne.  This  consists  in  placing  a  small  fragment  of  freshly 
prepared  lime  upon  the  skin,  after  protecting  the  adjacent  parts  in  the 
manner  described.  A  few  dops  of  water  are  then  added.  The  heat 
produced  is  estimated  at  350°  F.,  and  so  rapidly  destroys  the  organiza- 
tion of  the  skin  that  the  lime  ought  to  be  removed  before  it  is  en- 
tirely exhausted,  in  order  to  prevent  too  deep  an  eschar.  The  officinal 
caustic,  Potassa  cum  Calce,  is  less  energetic,  but  -may  be  used  for  the 
same  purpose. 

Lime-water  is  often  serviceable  in  pustular  eruptions  of  the  shin  when 
they  have  assumed  the  chronic  form.  In  tinea  capitis  it  has  been  highly 
recommended.  The  scalp  should  first  be  cleansed,  as  far  as  possible, 
with  soap  and  water,  and  the  lotion  applied  to  it  with  a  soft  brush. 
In  all  forms  of  foul  and  unhealthy  ulcers,  lime-water  is  of  use  both  to 
diminish  the  discharge  and  to  excite  a  more  wholesome  action  of  the 
tissues.  It  also  answers  an  excellent  purpose  in  modifying  the  condi- 
tion of  the  mucous  membrane  of  the  fauces,  auditory  canal,  vagina, 
urethra,  or  rectum,  when  any  one  of  these  passages  is  the  seat  of  a 
chronic,  mucous,  or  purulent  discharge.  The  accumulated  secretions 
should  first  be  removed  by  injections  or  washes  of  water  or  soap  and 
water.  It  may  be  effectually  employed  to  destroy  ascarides  of  the 
rectum.  In  a  case  in  which  these  parasites  invaded  the  vagina, 
causing  extreme  distress,  Eichter  procured  entire  relief  by  its  means. 
Sir  Kobert  Boyle  mentions  lime-water  and  sweet  oil,  the  present 
linimentum  calcis,  as  an  excellent  remedy  for  burns}  Indeed,  it  was 
employed  by  the  Greek  and  Eoman  physicians  for  the  same  purposes,2 
and  is  now  in  general  use.  It  is  most  appropriate  in  superficial  burns, 
without  destruction  of  the  skin.  Dr.  Joseph  Bell,  of  Glasgow,  recom- 
mends against  pitting  in  smallpox  the  application  of  cotton  wadding 
saturated  with  this  liniment,  so  as  to  form  a  firm  mask  for  the  face.3 

The  combination  of  lime-water  with  calomel  forms  the  well  known 
and  useful  black  wash,  and  its  union  with  corrosive  sublimate,  the  yel- 
low wash,  of  which  more  will  be  said  under  the  head  of  Mercury. 

Prepared  chalk,  finely  pulverized  is  often  used  as  a  dusting  powder 
by  females  who  have  a  coarse  and  greasy  skin,  as  well  as  to  promote 
the  healing  of  abrasions  of  the  integument,  slight  burns  and  scalds, 
erythematous  eruptions,  &c.  An  ointment  prepared  with  chalk  is  ser- 
viceable in  ulcers  with  loose  granulations  and  a  profuse  discharge. 

Internally. — Pulmonary  Affections.  Several  writers  attribute  de- 
cidedly curative  effects  to  lime-water  in  chronic  bronchitis,  with  profuse 
expectoration.  If  the  medicine  is  absorbed,  and  actually  carried  to 
the  anatomical  seat  of  the  disease,  its  curative  effects  agree  with  those 
it  exhibits  when  directly  applied  to  secreting  surfaces.  The  fact  of 
its   usefulness   is,  however,  well   demonstrated.     Even   in   cases   of 

'  Works,  Shaw's  ed.,  iii.  581.     2  Vogt,  i.  595.    3  Glasgow  Med.  Jour.,  July,  1861. 
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tuberculous  cavities  in  the  lungs,  with  copious  discharge,  it  lessens 
the  secretion.  But,  except  when  the  bowels  are  already  the  seat  ot  a 
morbid  exhalation,  the  astringent  operation  of  the  medicine  upon 
them  may  perhaps  outweigh  its  advantage  to  the  lungs,  and  it  should 
therefore  be  carefully  associated  with  correctives  of  its  binding  quality. 

Vomiting.  Lime-water  is  one  of  the  most  useful  remedies  for  ex- 
cessive vomiting,  especially  when  it  is  administered  with  an  equal 
quantity  of  milk.  The  particular  forms  of  vomiting  it  is  adapted  to 
relieve  are  not  very  clearly  ascertained,  but  it  may  perhaps  be  said 
in  general  to  be  most  successful  when  there  is  least  inflammation  and 
fever,  and  when  the  rejected  matters  are  unusually  acid.  In  certain 
cases  of  chronic  vomiting,  which  are  independent  of  cancerous  disease 
of  the  stomach,  the  combination  referred  to  affords  an  admirable 
means  of  nourishing  the  patient,  while  it  suspends  and  sometimes  even 
cures  the  disease. 

Diarrhoea.  The  various  combinations  of  chalk  with,  aromatics, 
opiates,  and  astringents,  are  among  the  most  useful  and  widely- 
known  remedies  for  diarrhoea.  The  cases  to  which  these  preparations 
are  adapted,  and  those  which  are  more  profitably  treated  by  purga- 
tives, are  not,  it  is  true,  discriminated  thoroughly,  but  it  may  perhaps 
be  laid  down  as  a  rule  that  the  former  are  indicated  by  signs  of  gas- 
trointestinal acidity.  Thus,  sour  eructations,  tormina,  tympanitic 
distension  of  the  abdomen,  acid  discharges,  and,  in  children,  greenish 
stools,  are  so  many  signs  for  the  employment  of  cretaceous  medicines. 
Yet,  even  here,  except  in  the  heats  of  midsummer,  and  in  the  cases 
of  very  young  or  feeble  persons,  a  laxative  ought  to  precede  the  use 
of  the  astringent  medicine.  Unless  it  does  so,  the  diarrhoea  will  be 
only  temporarily  suspended,  and  the  patient  will  experience  great 
annoyance  from  distension  and  pain  in  the  abdomen  and  sickness  of 
the  stomach. 

Lime-water  is  more  suitable  for  the  forms  of  chronic  diarrhoea 
connected  with  a  feeble  condition  of  the  alimentary  canal.  When 
ulceration  exists,  it  is  more  apt  to  be  mischievous  than  useful,  except 
in  those  cases  of  chronic  dysentery,  in  which  the  febrile  movement 
and  pain  have  both  terminated.  Blane  testifies  to  the  eminent  useful- 
ness of  lime-water  "  in  chronic  dysenteries  of  the  lienteric  kind."1  In 
such  cases  a  diet  composed  almost  exclusively  of  milk  and  lime-water, 
in  nearly  equal  proportions,  produces  the  most  beneficial  results,  and 
often  suffices  to  complete  the  cure,  as  we  have  seen  in  numerous  cases 
of  the  disease  among  soldiers.  Lesser  speaks  of  the  successful  use 
of  lime-water  and  milk  in  arresting  the  diarrhoea  of  typhoid  fever,  when 
it  continues  too  long  and  too  copiously. 

In  tympanitis  and  flatulent  colic  arising  from  habitual  acidity  of  the 
primae  vise,  the  astringent  and  alkaline  qualities  of  lime-water  are 
extremely  useful  in  removing  the  cause  of  these  distressing  symptoms 
in  children,  and  in  moderating  its  influence  in  adults.  With  the 
latter  the  disorder  is  a  form  of  dyspepsia,  and  requires  for  its  removal 
a  strictly  regulated  diet,  and  also  the  association  with  the  lime-water 

1  Dissertations,  p.  203. 
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of  vegetable  tonics  and  alteratives,  such  as  columbo  and  dandelion, 
and  occasionally  rhubarb  and  soap  to  keep  the  bowels  free. 

Dewees  found  great  advantage  from  lime-water  and  milk  in  cases 
of  infantile  aphthae  with  green  but  not  liquid  stools.  He- directed  a 
teaspoonful  of  the  mixture  to  be  given  four  or  five  times  a  day.1  In 
such  cases,  when  diarrhoea  takes  place,  prepared  chalk  is  preferable  to 
lime-water. 

Stone  and  Gravel.  In  1739  the  British  Parliament  decreed  a  national 
recompense  of  five  thousand  pounds  sterling,  to  Mrs.  Joanna  Stephens 
for  her  lithontriptic  remedy,  which  consisted  of  calcined  egg-shells, 
soap,  and  several  aromatic  bitters.  This  preparation,  however,  was 
found  so  nauseous  and  so  distressing  to  the  stomach,  that  various  sub- 
stitutes were  proposed  for  it,  of  which  the  most  simple  was  lime-water. 
This  was  suggested  by  Whytt.2  He  observed  that  quicklime  had 
long  been  looked  upon  by  chemists  as  containing  a  powerful  remedy 
against  calculus,  and  he  mentioned  that  the  very  combination  employed 
by  Mrs.  Stephens  had  been  commended  by  Barbette  as  of  incomparable 
use  in  all  suppressions  of  the  urine  from  stone  and  gravel.  Whytt 
gave  several  instances  of  its  efficacy,  one  of  which  was  the  celebrated 
Horace  Walpole.  The  sufferings  of  this  statesman  were  entirely  re- 
lieved by  the  remedy,  although  after  his  death,  which  was  not  caused 
by  calculous  disorders,  several  small  stones  and  fragments  of  others, 
were  found  in  his  bladder.3  In  like  manner  calculi  were  found  after 
death  in  the  bladder  of  each  of  the  four  persons  whose  cure  by  Mrs. 
Stephens'  remedy  had  been  officially  attested,  and  which  prompted  the 
grant  of  money  already  alluded  to.4  Alston  may  be  cited  in  favor  of 
the  efficacy  of  this  liquid  in  calculous  affections.  "  I  found  it,"  he 
says,  "  Dei  gratia,  by  my  own  experience,  a  cure  for  stone  in  the  blad- 
der, which  diminished  so  much  that  at  last  it  passed  without  pain." 
Soap,  containing  a  large  proportion  of  alkali,  was  one  ingredient  of 
the  Stephens'  nostrum,  so  that  the  antilithic  powers  of  the  latter  ought 
not  to  be  attributed  entirely  to  lime. 

It  cannot  be  doubted  that  much  of  the  reputation  acquired  by  lime- 
water,  as  a  remedy  for  stone  in  the  bladder,  depends  upon  its  astrin- 
gent quality,  by  which  it  allays  the  inflammatory  condition,  and 
blunts  the  sensibility  of  this  organ.  The  writings  of  Gaitshell,  Blane, 
and  Whytt,  attest  the  benefits  of  its  use,  but  the  explanation  now 
offered  appears  to  be  confirmed  by  the  testimony  of  Whytt  himself, 
who  found  the  remedy  most  effectual  when  it  was  directly  injected 
into  the  bladder.  Butter  also  employed  this  method,  which  he  de- 
scribed in  a  published  essay,  and  regarded  as  very  successful.  He 
directed  the  patient  to  be  placed  so  that  his  buttocks  should  be  raised, 
and,  after  having  first  thrown  mucilage  into  the  bladder,  injected  the 
lime-water  twice  a"  day,  gradually  increasing  the  quantity.  At  the 
same  time  he  administered  the  medicine  by  the  mouth.* 

What  the  operation  of  lime-water  in  stone  may  be  is  not  very  clearly 

'  Diseases  of  Children,  p.  308. 

*  Edinb.  Med.  Ess.  and  Obs.,  3d  ed.,  v.  2d  pt.  p.  156. 

8  Cominentar.  Lipsienses,  ix.  081.         *  Alston's  Lectures  on  the  Mat.  Med.,  i.  268. 

6  Comment.  Lipsienses,  iv.  273. 
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made  out.  But  it  seems  to  be  determined  that  this  liquid  has  not  the 
degree  of  solvent  power  which  its  original  advocates  so  strongly  insisted 
upon.  As  already  remarked,  it  more  probably  renders  the  mucous 
membrane  of  the  bladder  insensible  to  the  irritation  of  the  stone,  and, 
if  judiciously  managed,  prevents  the  growth  of  this  body  by  neutrali- 
zing the  free  acid  of  the  urine.  The  latter  mode  of  action  has  been 
suggested  by  Blane1  and  others.  Urate  of  lime  is  said  to  be  more 
soluble  than  uric  acid  or  urate  of  ammonia  {Christison);  but  the  re- 
verse is  also  stated  (Thitdicum).  It  is  alleged2  that  lime-water  is  only 
suitable  to  chronic  forms  of  calculous  disease,  when  the  patient  is  free 
from  fever,  the  bladder  indolent,  &c.  But  however  just  this  restric- 
tion of  its  use  may  be,  there  can  be  no  doubt  that  it  is  a  remedy  too 
much  neglected  at  the  present  time  as  a  palliative  for  stone,  and  that, 
like  many  other  medicines,  it  has  lost  credit  because  it  was  incapable 
of  performing  all  that  was  promised  in  its  name.  There  is  some  reason 
to  believe  that  uric  acid  gravel  may  be  dissolved  and  eliminated  under 
its  use.  How  far  it  may  be  superior  to  the  carbonates  of  the  alkalies 
for  this  purpose,  will  depend  chiefly  on  the  state  of  the  digestive  organs. 
When  these  are  feeble,  lime-water  is  the  better  preparation. 

Chronic  purulent  discharges  from  the  urinary  passages  are  often 
favorably  modified  by  this  remedy,  particularly  when  it  is  associated 
with  astringent  diuretics,  as  uva  ursi,  &c.  It  may  also  be  used  by 
injection. 

In  diabetes  insipidus,  and  even  in  the  mellitic  form  of  diabetes,  this 
medicine  is  said  to  have  been  curative.  Two  cases  of  the  latter  are 
given  by  Kissel.3  In  them  it  was  not  until  after  several  weeks'  use  of 
the  remedy  that  the  discharge  of  urine  began  to  diminish ;  but  the  sub- 
sequent progress  towards  cure  was  rapid. 

Whytt  claimed  to  have  cured  chronic  gout  in  almost  every  instance 
by  the  use  of  lime-water.4  In  the  dyspepsia  of  gouty  subjects  it  is  also 
useful.  Clarus3  declares  the  utility  of  lime-water  in  cases  of  rachitis 
and  osteomalacia,  maintaining  that  it  directly  furnishes  the  deficient 
element.  Without  positive  proof  of  his  proposition,  he  cites  the  analo- 
gous example  of  the  effect  of  excluding  lime  from  the  food  of  poultry. 
The  eggs  produced  by  them  are  unfurnished  with  a  shell.  Hence  it 
is  inferred  that  the  calcareous  element  of  human  bones  may  be  sup- 
plied artificially  when  it  is  deficient. 

Many  writers  allude  to  the  efficacy  of  lime-water  as  an  internal  re- 
medy for  cutaneous  affections,  such  as  gutta  rosacea,  or  those  impeti- 
ginous affections  which  depend  upon  hereditary  constitution,  or  which 
are  connected  with  calculous  or  scorbutic  complaints.  Blane  say3  that 
he  has  seen  some  remarkable  cures  of  herpetic  complaints  of  the  le^s 
by  large  doses  of  lime-water,  not  less  than  three  pints  a  day.  Hoffman 
also  states  that  he  obtained  excellent  results  from  the  use  of  lime- 
water  and  milk  in  scurvy  produced  by  salt  provisions.0 

When  arsenic,  in  a  liquid  form,  has  been  administered  in  a  poisonous 
dose,  lime-water  forms  with  it  an  innocuous  compound.     "  In  the  ab- 

1  Dissertations,  p.  200.  2  Merat  and  De  Lens,  Diet.,  ii.  24. 

»  Naturwissenschaft.  Therapie,  p.  221.  *  Ed.  Med.  and  Phys.  Ess.,  iii.  459. 

6  Arzneimittellehre,  p.  132.  "  De  Scorbuto. 
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sence  of  more  appropriate  antidotes,  lime-water  may  be  administered 
in  poisoning  by  common  mineral  and  oxalic  acids." 

Administration  and  Dose. — The  dose  of  lime-water  is  from  half 
an  ounce  to  six  ounces,  given  from  one  to  four  times  a  day  with  an 
equal  quantity  of  new  milk,  or  in  weak  broth. 

The  dose  of  prepared  chalk,  or  of  the  animal  cretaceous  preparations, 
is  from  jive  to  120  grains.  It  should  be  suspended  in  water  by  the 
intervention  of  gum  Arabic  and  sugar. 


ARGENTI  NITRAS.— Nitrate  of  Silver. 

Preparation. — Nitrate  of  silver  is  an  artificial  salt  obtained  by 
the  direct  action  of  nitric  acid  upon  silver.  It  occurs  under  two 
forms.  The  one  (Argenti  nitras  fusa)  is  in  cylinders  of  about  the  dia- 
meter of  a  goosequill,  of  a  whitish  and  afterwards  a  grayish-white  color 
under  the  influence  of  light  and  exposure  to  the  air,  and  presenting  a 
radiated  crystalline  fracture  when  broken  across.  It  is  called  fused 
nitrate  of  silver,  from  its  having  been  melted  and  cast  in  moulds.  The 
other  form  is  that  of  colorless,  transparent,  shining  rhomboidal  plates 
{Argenti  nitras).  It  is  generally  a  purer  salt  than  the  first,  and  better 
adapted  on  that  account  for  internal  administration. 

History. — This  substance  was  known  to  the  Arabs  in  the  sixteenth 
century.  Its  mode  of  preparation  was  described  by  Angelus*Sala 
(1614),  who  called  it  magisterium  argenti,  or  catharticum  lunare.  Half 
a  century  later  it  was  recommended  by  Boyle  and  others  under  the 
name  of  pilulse  lunares.  They  attributed  to  it  a  vermifuge  property, 
and  employed  it  in  dropsical  diseases  and  for  inveterate  ulcers.  Boer- 
haave  informs  us1  that  if  two  grains  of  this  substance  are  made  into 
pills  with  crumb  of  bread  and  sugar,  and  taken  on  an  empty  stomach, 
and  some  warm  water  with  honey  is  drunk  immediately  afterwards, 
it  will  purge  without  griping.  It  had,  however,  been  for  a  long  time 
neglected  when,  about  the  close  of  the  last  century,  it  was  employed 
anew  in  England  and  in  this  country,  whence  it  became  generally 
adopted  on  the  continent  of  Europe  as  a  remedy  for  epilepsy  and 
other  diseases  of  the  nervous  system.2  Chapman  ascribes  its  reintro- 
duction  into  the  Materia  Medica  to  Sims,  of  London.  Besides  the 
names  of  the  salt  which  have  been  mentioned,  that  of  vitriolum  lunse 
purgans  was  given  it  by  Geoffroy,  and  it  is  also  known  as  lapis  infer- 
nalis,  causticum  lunare,  argentum  nitratum,  &c. 

Action.  On  Animals. — Orfila  found  that  even  very  small  quantities 
dissolved  and  injected  into  the  veins  of  dogs  produced  dyspnoea  and 
choking,  succeeded  by  convulsive  movements  of  the  extremities,  and 
then  of  the  thorax,  abdomen,  and  whole  body.  Vertigo  followed,  so 
that  the  animal  could  neither'  stand  erect  nor  walk  steadily,  and  also 
retching  and  vomiting.  Death  took  place  with  evidences  of  pain  and 
suffocation.     Krahmer3  found  that  sixty  grains  dissolved  in  an  ounce 

1  Lewis,  Mat.  Med.,  i.  136.  2  Mlrat  and  De  Lens,  Diet.,  i.  400. 

3  Canstatt,  Jahresbericht,  1846,  p.  246. 
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of  water,  and  administered  to  animals,  produced  no  very  severe  symp- 
toms. This  dose  was  given  to  a  dog  for  four  days  successively  with- 
out producing  ulceration  of  the  stomach  or  death.  Animals  that 
cannot  vomit,  such  as  sheep  and  rabbits,  are,  it  is  true,  affected  more 
seriously,  and  are  attacked  with  an  inflammation  of  the  stomach 
which  sooner  or  later  destroys  them.  When  a  large  dose  of  a  con- 
centrated solution  has  been  administered,  the  gastric  mucous  mem- 
brane is  found  to  be  softened  and  disorganized.  Smaller  doses  pro- 
duce an  intense  injection  of  this  membrane,  with  spots  of  a  grayish 
or  blackish  color.  The  latter  alteration  is  most  apt  to  occur  when 
the  poison  is  taken  in  substance.  In  that  case,  also,  there  may  be 
perforation  of  the  stomach.  The  pharynx,  &c,  may  be  the  seat  of 
similar  lesions.1 

On  Man. — Externally.  "When  this  substance  is  applied  to  a  raw 
surface,  or  to  a  mucous  membrane,  it  produces  a  smarting  pain,  which 
lasts  for  several  hours  if  the  part  is  inflamed.  When  rubbed  upon 
the  skin,  so  as  to  cause  vesication,  it  also  occasions  pain,  but  less  than 
perhaps  any  other  vesicant.  Its  contact  in  any  of  these  cases,  but 
particularly  in  those  first  mentioned,  produces  a  white  color  by  a  com- 
bination of  the  caustic  with  the  albumen  or  fibrin  of  the  part ;  but 
this  color  gradually  changes  to  brown,  and  then  to  black.  The  same 
effect  is  produced  when  the  caustic  is  applied  upon  mucous  mem- 
branes. If  the  rubbing  of  the  skin  is  prolonged,  redness  is  perceived 
around  the  discolored  part,  and  vesication  of  the  latter  takes  place, 
but  never  sloughing,  as  in  the  case  of  acids  or  of  alkaline  caustics, 
and  in  a  few  days  the  blackish  film  separates  at  the  edges  and 
exfoliates,  leaving  the  skin  beneath  perfectly  sound. 

Internally.  Heller's  experiments2  appear  to  show,  and  they  cor- 
respond with  Orfila's,  that  neither  in  the  blood  nor  urine  of  men  or  of 
animals  can  any  trace  of  nitrate  of  silver  be  found,  although  consid- 
erable quantities  of  it  may  have  been  taken.  The  faeces,  on  the  con- 
trary, appear  to  contain  the  whole  of  the  silver  that  had  been  admin- 
istered.    This  is,  however,  clearly  an  erroneous  estimate. 

Krahmer  found  that  in  doses  of  one-fourth  or  one-half  of  a  grain 
no  distinctive  symptoms  were  produced,  but  larger  doses  occasioned  a 
burning  sensation  in  the  stomach,  with  nausea,  malaise,  and  a  peculiar 
sense  of  weariness.  Diarrhoea  is  sometimes  observed  as  an  effect  of 
large  doses.  Portal,  indeed,  ascribed  the  usefulness  of  the  medicine 
in  epilepsy  to  its  purgative  action.  Its  continued  use  probably  lessens 
the  appetite  and  the  urinary  secretion.  Bodeley,  Lombard,  and  other 
writers,  ascribed  to  it  a  diminished  tendency  to  congestion  of  the 
brain  in  epileptic  patients ;  while  Graves  observed  that  when  given  to 
persons  affected  with  various  diseases,  it  occasioned  vertigo  and  head- 
ache. Portal,  indeed,  relates  a  case  in  which  the  excitino-  cause  of 
epilepsy  appeared  to  be  a  poisonous  dose  of  lunar  caustic.  Several 
persons  have  ascribed  to  it  a  tendency  to  occasion  hemorrhages.  If 
its  use  is  long  continued,  it  never  fails  to  produce  a  more  or  less  violet 

»  WibmA,  Wirkung,  i.  216.  "  Lond.  Med.  Gaz.,  July,  1846,  p.  170. 
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discoloration  of  the  skin.     When  frequently  applied  to  the  conjunc- 
tiva, it  stains  this  membrane  brown. 

Krahmer  relates  a  case  of  poisoning  by  "eight  drachms  "  of  nitrate 
of  silver.1  The  symptoms  were  insensibility  to  tactile  impressions, 
and  loss  of  consciousness,  with  convulsions.  The  pulse  was  unaffected. 
Salt  was  soon  administered  as  an  antidote.  In  ten  hours  all  parts  of 
the  body  had  regained  their  sensibility,  and  the  patient  was  able  to 
speak;  but  three  hours  afterwards  coma  took  place, and  continued  for 
two  hours.  On  the  follovving  days  there  was  a  good  deal  of  pain  in 
the  epigastrium ;  but  on  fhe  sixth  day  the  patient  was  well.  Many 
examples  might  be  cited  in  which  fragments  of  caustic  have  acci- 
dentally fallen  into  the  oesophagus,  and  been  swallowed,  without 
injury.  To  understand  these  comparatively  mild  effects  of  so  large 
a  dose  of  poison,  it  must  be  remembered  that  as  it  combines  readily 
with  albumen,  if  the  stomach  contains  a  sufficient  supply  of  its  natural 
mucus,  or  of  albuminous  or  gelatinous  food,  the  caustic  effect  must  be 
in  a  great  degree  counteracted.  If  nitrate  of  silver  is  administered 
in  small  doses,  or  associated  with  neutral  substances,  its  caustic  action 
on  the  mucous  membrane  itself  must  be  very  slight  indeed.2  In  a 
case  referred  to  below,  and  reported  by  Dr.  Frommann,  it  would  seem 
that  more  serious  results  than  these  may  have  followed.  An  epileptic 
took  one  and  a  half  grain  of  the  salt  daily  for  three  weeks,  and  then  for 
nine  months  a  daily  dose  of  six  grains.  A  suspension  of  the  medi- 
cine was  rendered  necessary  by  gastric  disturbance  consisting  of 
anorexia,  pain  excited  or  increased  after  taking,  each  dose,  vomiting 
first  of  ingesta  and  then  of  blood.  On  suspending  the  use  of  the 
nitrate  the  symptoms  in  a  great  degree  declined,  but  pulmonary 
phthisis  rapidly  terminated  the  patient's  life.  A  very  extensive  ulcer 
occupied  the  posterior  wall  of  the  stomach,  a  portion  of  it  having 
penetrated  to  the  pancreas.  There  was  also  a  narrow  stricture  of  the 
pylorus  formed  by  an  excessive  hypertrophy  of  the  muscular  and 
submucous  coats.  It  is  possible,  indeed,  that  these  lesions  may  not 
have  been  occasioned  by  the  caustic  action  of  the  salt,  but  have 
belonged  to  the  class  of  simple  idiopathic  ulcers  of  the  stomach.  But 
as  their  first  apparition  coincided  with  the  administration  of  what 
must  be  regarded  as  very  large  doses  of  nitrate  of  silver,  and  as  their 
symptoms  materially  subsided  when  the  medicine  was  discontinued, 
this  agent  seems  not  unjustly  to  be  chargeable  with  aggravating  if 
not  of  primarily  occasioning  the  gastric  disease.  Some  writers  have 
objected  to  the  name  of  caustic  applied  to  this  salt,  on  the  ground 
that,  unlike  potassa,  for  instance,  instead  of  softening  and  dissolving 
animal  tissues,  it,  on  the  contrary,  coagulates  and  hardens  them. 

As  before  remarked,  when  taken  into  the  stomach  it  is,  after  con- 
version into  chloride  of  silver,  as  some  maintain,  carried  by  the  blood- 
vessels to  the  skin,  where,  by  exposure  to  light,  it  gives  to  the 
integument  a  violet  hue.  Others  suppose  that  it  is  absorbed  as  nitrate 
of  silver,  and   is   converted   into  a  chloride  in  the  rete  mucosum 

1  Oanstatt,  op.  cit.,  1846,  p.  247. 

1  R.  1).  Tnoui-sojf,  Am.  Jour,  of  the  Med.  Sci.,  xxiii.  205. 


308  IRRITANTS.  [CLASS 

{Thompson,  Delioux);  Patterson  and  Tan  Geuns,'  however,  suppose  the 
chloride,  to  be  decomposed  by  the  action  of  light,  and  metallic  silver 
to  be  deposited  as  the  discoloring  agent.  According  to  Brandes  it 
exists  in  the  skin  as  an  oxide;  and  according  to  Krahmer,  as  an  albu- 
minate. Butini  relates2  the  case  of  an  epileptic  who  had  taken  alto- 
gether five  ounces  and  ten  grains  of  this  medicine.  _  His  scalp  had  a 
grayish-blue  color,  and  his  face  a  dark  blue-black  tint.  Some  small 
scars  on  the  cheeks  retained  their  original  color.  The  mucous  mem- 
brane of  the  mouth  showed  the  same  change  as  the  skin,  but  less  dis- 
stinctly.  The  conj  unctivae  were  discolored  ffke  the  face,  and  the  vessels 
appeared  grayish-brown.  The  portions  of  the  body  habitually  covered 
with  clothing  were  but  slightly  tinged.  A  case  is  reported  by  Wede- 
mayer,3  of  a  person  who  had  taken  the  nitrate  of  silver  for  a  year 
and  a  half,  and  whose  internal  organs  after  death  had,  all  of  them, 
more  or  less  of  a  bluish  tinge.  A  more  recent  and  very  similar  case 
is  reported  by  Frommafnn,4  who  also  proved  the  presence  of  silver  in 
the  discolored  tissues  ;  and  another  by  Mr.  Sydney  Jones  who  obtained 
metallic  silver  from  the  choroid  plexuses  which  were  of  a  very  dark 
color.5  Gamberini  met  with  a  remarkable  case  of  a  woman  whose 
health  became  seriously  affected  while  portions  of  her  skin  acquired 
the  characteristic  hue  produced  by  the  absorption  of  nitrate  of  silver 
in  consequence  of  her  having  used  a  pomatum  containing  this  salt  for 
the  purpose  of  dying  her  hair.6  When  a  blister  rises  upon  skin  thus 
discolored,  the  contained  serum,  as  well  as  the  cuticle,  present  their 
natural  appearance.  t No  means  have  been  found  capable  of  removing 
the  stain,  although  it  has  been  asserted  that  diluted  nitric  acid  inter- 
nally, or  iodide  of  potassium  internally  and  externally,  will  have  this 
effect.  The  latter  agent,  and  also  the  cyanide  of  potassium,  readily 
efface  the  stains  made  by  lunar  caustic  when  applied  to  the  skin. 

Uses.  Internally. — Dyspepsia.  Although  it  has  been  successfully- 
used  in  that  form  of  dyspepsia  which  is  attended  with  gastric  pain 
and  vomiting,  yet  no  one  before  Dr.  James  Johnson7  had  clearly  de- 
scribed the  cases  in  which  it  is  most  appropriate.  They  are  such  as, 
in  addition  to  morbid  sensibility  of  the  stomach  and  bowels,  present 
disturbance  of  the  mind  and  senses,  and  sometimes  of  the  motory 
nervous  system,  to  the  extent,  it  may  be,  of  producing  convulsive 
attacks.  It  was  used  by  Dr.  J.  in  conjunction  with  bitter  tonics,  and 
especially  quinia.  Autenrieth  observed  its  beneficial  effects  in  dys- 
pepsia following  the  suppression  of  a  cutaneous  eruption,  or  accom- 
panying a  gouty  diathesis.  Eueff  extolled  it  in  the  nervous  vomiting 
of  children,  and  Hudson  used  it  successfully  in  the  same  disorder.  In 
chronic  vomiting  accompanied  with  spasmodic  pain  in  the  stomach  no 
single  remedy  has  equally  good  effects.  Kriiger,  Fischer,  and  Hirsch 
report  similar  results  when  there  are  acid  eructations,  a  vesicular 
eruption  on  the  buccal  mucous  membrane,  or  a  severe  pain  dartino- 

1  Dub.  Quart.  Jour.,  Aug.  1858,  p.  244.  l  Richtee,  Ausfiir.  Arzneim.,  iv.  422. 

3  Dierbach,  Neuste  Entdeck.,  i.  527.  4  Virchow's  Archiv,  xvii.  135. 

6  Times  &  Gaz.,  Jan.  1860,  p.  100.  8  Prager  Viert.,  lxxiv.  Anal.  p.  49. 

7  An  Essay  on  Indigestion,  1826. 
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from  the  back  to  the  epigastrium.1  It  has  also  been  recommended, 
by  Parker,  Copland,  and  Hudson,2  in  cases  characterized  by  acute 
pain  and  tenderness  in  the  epigastrium,  distension  of  the  stomach 
after  meals,  thirst,  costiveness,  and  vomiting  of  a  sour  liquid.  When 
these  symptoms  coincide  with  leucorrhcea,  the  nitrate  of  silver  often 
cures  the  latter  disease  while  it  is  relieving  the  former.  Dr.  Alexander 
Fleming  calls  attention  to  a  point  which  is  very  important  in  the  treat- 
ment of  gastric  affections  by  nitrate  of  silver,  viz.,  that  it  should  be 
given  when  the  stomach  is  entirely  empty,  and  particularly  at  bed- 
time.3 It  must  not  be  concealed  that  physicians  of  authority  have 
totally  denied  the  efficacy  of  this  medicine  in  the  cases  referred  to. 
Dr.  Brinton,  for  example,  "has  no  hesitation  in  saying  that,  as  ordi- 
narily prescribed,  it  fe  totally  inert ;  and  that  the  benefits  which  have 
been  observed  under  its  use  are  due  either  to  the  diet,  or  adjuvant 
remedies  also  adopted,  or  to  the  curative  efforts  of  nature."4  But,  on 
the  other  hand,  the  cases  are  numerous  in  which,  as  in  one  of  M.  Gtos.' 
the  diagnosis  was  well  established,  and  all  remedies  failed  to  relieve 
the  disorder,  when  the  administration  of  nitrate  of  silver  appeased  the 
urgent  symptoms  and  led  to  a  substantial  cure.  If,  as  Dr.  Brinton 
maintains,  the  effect  is  illusory  and  the  medicine  cannot  be  operative 
because  it  is  neutralized,  we  should  be  without  any  explanation  of  its 
apparently  curative  virtues,  not  only  in  this  affection,  but  in  those 
considered  in  the  following  paragraphs. 

DiarrJwea.  Graves  recommended  nitrate  of  silver  in  the  diarrhoea 
of  phthisis,  as  better  than  opium  and  astringents.  He  directed  one 
grain  three  or  four  times  a  day.  But  he  did  not  advise  it  when  the 
bowels  were  supposed  to  be  ulcerated.  It  is  in  these  very  cases,  on 
the  contrary,  that  we  believe  the  peculiar  advantages  of  the  medicine 
are  shown.  We  have  seen  the  pulmonary  symptoms  of  phthisis 
remain  quiescent  while  the  strength  was  rapidly  wasted  by  frequent 
and  profuse  discharges  from  the  bowels,  which  all  means  failed  to 
moderate  until  nitrate  of  silver  reduced  their  number  to  one  or  two  in 
the  twenty-four  hours.  Dr.  Macgregor,  of  Dublin,  used  this  remedy 
with  striking  advantage  in  ordinary  chronic  diarrhoea,  as  well  as  in 
that  of  phthisis.6     It  should  be  associated  with  opium  in  such  cases. 

Hirsch  found  it  to  possess  almost  specific  powers  in  diarrhcea 
ablactatorum,  when  given  in  solution  by  the  mouth  and  also  by  the 
rectum.  Prof.  Mauthner,  physician  to  the  Children's  Hospital  of 
Vienna,  found  it  equally  efficient  even  when  given  to  new-born  babes, 
in  the  dose  of  a  quarter  of  a  grain  daily.  He  discontinued  its  use 
when  the  stools  ceased  to  be  serous  and  acquired  a  greenish  color.7 
It  has  beeh  very  highly  recommended  in  this,  and  in  the  inflammatory 
or  dysenteric  forms  of  bowel  complaint  occurring  in  infancy  and  child- 
hood. It  may  be  given  by  the  rectum,  dissolved  in  water  (gr.  ss  to 
gr.  ij,  dissolved  in  water,  f  3ij  to  f3iv),  after  cleansing  the  bowel  by  a 
simple  enema ;  or  by  the  mouth,  in  the  same  or  in  proportionate^ 

1  Dierbach,  i.  528  ;  iii.  638.  2  Braitrwaite's  Retros.,  1840,  p.  73. 

»  Times  &  Gaz.,  Nov.  1859,  p.  99.  *  On  Ulcer  of  the  stomach,  p.  132. 

6  Hull,  de  Therap.,  liii.  92.  «  Lancet,  Sept.  1841,  937. 

7  N.  Am.  Med.  &  Surg.  Rev.,  ii.  504. 
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smaller  doses.1  It  is  verv  favorably  estimated  by  Eberle,  Trousseau, 
and  by  Dr.  J.  F.  Meigs,  who  remarks  that  when  given  by  the  mouth 
its  influence  over  the  disease  is  less  immediate  than  when  used  by  in- 
jection, but  is  more  permanent.2  By  the  former  way  a  teaspoonful 
of  the  solution  should  be  given  every  two  or  three  hours,  and  by 
the  latter  the  quantity  mentioned  above  may  be  administered  two  or 
three  times  a  day. 

In  the  diarrhoea  of  typhoid  fever  it  has  been  recommended  by  Bou- 
din,  Ebers,  Kalt,  J.  K.  Mitchell,  and  others.  The  local  lesion  it  is 
intended  to  heal,  the  ulceration  of  Peyer's  glands,  which  may  be 
regarded  as  the  cause  of  the  diarrhoea,  is  not,  however,  the  primary 
link  in  the  morbid  chain  which  constitutes  the  disease.  The  intes- 
tinal ulcers  may,  indeed,  become  a  source  of  danger  by  producing 
excessive  evacuations  in  an  advanced  stage  of  the  attack,  and  at  that 
time  whatever  tends  to  heal  them  may  conduce  to  the  patient's  safety. 
To  give  the  remedy  earlier,  or  when  the  discharges  are  few  or  small, 
would  be  useless,  if  not  hurtful. 

In  Asiatic  cholera  this  medicine  was  found  serviceable  by  M.  Barth 
in  controlling  the  alvine  evacuations  as  well  as  in  arresting  the  obsti- 
nate vomiting  of  the  disease.  He  prescribed  it  in  solution  by  the 
mouth  and  rectum,  and  in  doses  of  one  grain.  Prof.  Mauthner  re- 
garded it  as  very  useful  for  children  attacked  with  this  disease. 
He  directed  three  or  four  grains  in  two  ounces  of  water  to  be  given 
by  enema  every  two  hours. 

Dr.  Peebles  affirms  that  he  has  had  many  occasions  to  demonstrate 
the  value  of  this  medicine  in  "  chronic  idiopathic  jaundice."3  The  cases 
he  had  in  view  seem  to  have  been  those  of  chronic  dyspepsia  with 
epigastric  pain  and  tenderness,  and  an  icteric  suffusion  of  the  skin.  In 
1839,  Betzius,  of  Stockholm,  treated  amenon-hcea,  supposed  to  depend 
upon  torpor  of  the  uterus,  by  injecting  a  solution  of  lunar  caustic  (one 
or  two  grains  to  the  ounce)  into  the  cavity  of  the  uterus  immediately 
before  the  menstrual  period.4  Kopp,  of  Hanau,  considered  this  sub- 
stance a  powerful  sedative  of  the  abnormal  action  of  the  heart,  both 
in  functional  and  in  organic  diseases  of  that  organ.5  There  is  some 
reason  to  believe  that  the  medicine  in  a  measure  controls  muco- 
purulent discharges  from  the  lungs,6  and  the  nightsweats  that  are  apt 
to  accompany  them.7  Franklyn,  Bruce,  Pittschaft,"  and  Powell9  have 
reported  numerous  cases  of  the  success  of  this  remedy  in  chorea,  but 
in  most  of  them  it  appears  to  have  been  associated  with  agents  of 
more  demonstrable  virtue.  This  was  not  true  of  Powell,  however. 
He  gave  the  remedy  alone,  and  successfully,  after  the  failure  of  other 
means.  * 

Epilepsy.  Nitrate  of  silver  is  said  to  have  been  used  by  Paracelsus 
in  this  disease,  and  Stahl  and  Tissot  recommend  it.     It  seems,  also,10 

'  Drcxos,  Bull,  de  Therap.,  xxxvi.  241,  345,  and  Ixi.  97  ;  Geos,  ib.,  Ixi.  433. 

2  Diseases  of  Children,  2d  ed.,  p.  369. 

'  Am.  Jour,  of  the  Med.  Sci.,  July,  1849,  p.  59. 

*  Dierbach,  iii.  665.  &  Ibid.,  p.  663. 

6  Balfour,  N.  Eng.  Jonr.,  vii.  319.  7  J.  Ware,  ibid.,  viii.  214. 

9  Richter,  op.  cit.,  iv.  431.  »  Trans,  of  Loud.  Coll.  Phys.  (1808),  iv.  85. 

10  Copland,  Med.  Diet.,  art.  Epilepsy. 


III.]  ARGENTI    NITRAS.  311 

to  have  been  the  principal  ingredient  of  a  secret  medicine  much  em- 
ployed for  epilepsy  in  Austria  during  the  time  of  Stahl.  In  1794 
Sims1  reported  it  to  have  been  very  efficacious  in  his  hands.  "  One 
effect,"  he  remarks,  "  that  I  perceived  in  some  of  the  successful  cases, 
was  that  on  beginning  it  the  first  paroxysms  were  aggravated,  al- 
though the  disease  afterwards  yielded  to  its  continued  use."  Heim, 
says  Romberg,2  "  found  it  the  most  effectual  remedy  for  the  disease 
that  he  had  used  during  a  professional  life  of  sixty  years.  It  was  in- 
troduced by  the  British  physicians  Wilson,  Harrison,  and  Roget. 
They  administered  it  in  doses  of  one,  two,  three,  or  even  six  grains, 
three  times  a  day."  It  would  scarcely  be  profitable  to  furnish  a  com- 
plete history  of  the  results  of  the  treatment  of  epilepsy  by  this  medi- 
cine. As  in  the  case  of  all  other  means  used  for  curing  the  disease,  it 
has  often  been  successful,  and  much  oftener  failed  completely.  We 
may  reasonably  conclude  that  this  result  is  owing  to  the  cases  of 
epilepsy  being  themselves  extremely  various  in  their  nature.  Exist- 
ing data  do  not,  it  is  believed,  afford  the  means  of  distinguishing  the 
several  varieties  of  the  affection  so  as  to  enable  us  to  assign  an  appro- 
priate set  of  remedies  to  each.  The  class  which  includes  all  the 
eccentric  forms  is  doubtless  the  one  in  which  this  medicine  finds  its 
appropriate  application,  and  the  particular  cases  which  it  is  best 
adapted  to  cure  are  probably  those  in  which  the  nervous  temperament 
and  a  morbid  susceptibility  to  impressions,  united  with  a  feeble  or 
torpid  state  of  the  organic  functions,  exist.  But  the  same  is  true  of 
oxide  of  zinc,  of  certain  narcotics,  and  of  tonic  treatment  in  general. 
It  may  well  be  doubted  whether  cases  that  resist  the  persevering  and 
methodical  use  of  these  remedies  will  yield  to  nitrate  of  silver. 

Progressive  Locomotor  Ataxia.  This  peculiar  form  of  paralysis,  which 
chiefly  affects  the  lower  extremities,  and  consists  not  so  much  in  a 
loss  of  muscular  power  as  in  impairment  of  muscular  co-ordination, 
has  been  proved  to  depend  essentially  upon  degeneration  of  the  poste- 
rior columns  of  the  spinal  marrow.  It  was  regarded  as  a  wholly  in- 
curable disease  of  indefinitely  prolonged  duration  when  Prof.  Wun- 
derlich  published  his  successful  treatment  of  several  cases  of  it  by 
means  of  nitrate  of  silver,  in  the  dose  of  one-fifth  of  a  grain  twice  and 
then  three  times  a  day.  On  comparing  the  cases  reported  by  this 
physician  and  by  Charcot,  Vulpian,  Herschell,  Moreau,  and  others 
with  those  typical  examples  which  were  recorded  by  Cruveilhier,  Can- 
statt,  and  especially  by  Friedreich,3  it  is  evident  that  the  greater  num- 
ber of  the  former  were  of  a  rheumatic  nature,  and  originated  in 
exposure  to  cold  and  dampness,  while  the  latter  were  as  plainly  in- 
dependent of  any  distinctly  exciting  cause.  It  is  also  true  that 
several  of  the  one  class  were  rescued  by  the  use  of  nitrate  of  silver 
from  a  most  deplorable  state  of  muscular  disability,  while  none  which 
were  clearly  of  the  other  class  were  benefited  by  its  use.  It  must 
therefore  be  reckoned  among  the  agents  which  should  be  tried  when- 

1  Memoirs  of  Med.  Soc.  Lond.,  iv.  379. 

*  On  Nervous  Diseases,  Sydenham  Soc.  edition,  ii.  228. 

*  Vjbchow's  Archiv,  xxvi.  and  xxvii. 
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ever  the  peculiar  muscular  condition  referred  to  exists,  and  those  have 
failed  to  cure  which  more  general  experience  has  approved. 

Other  Forms  of  Paralysis.  It  is  worthy  of  note  that  the  first  case  in 
which  nitrate  of  silver  was  used  in  the  treatment  of  paraplegia  was 
not  of  that  form  principally  referred  to  in  the  last  paragraph,  but  one 
of  hysterical  paralysis,  which  it  speedily  cured.1  Later  cases  presented 
stilf  other  characteristics,  and  some  among  them  arose  evidently  from 
concussion.  One  of  this  description  is  reported  by  M.  Bouchut.  It 
was  that  of  a  child  five  years  old  who  lost  the  power  of  her  lower  limbs 
by  a  fall  upon  the  buttocks,  and  who,  when  a  sufficient  time  had 
elapsed  to  judge  whether  a  spontaneous  cure  would  occur,  was  treated 
by  sulphurous  baths,  but  without  benefit.  A  tenth  of  a  grain  of 
nitrate  of  silver  was  then  administered  morning  and  evening,  and  in 
three  days  improvement  was  manifested.  The  dose  was  then  changed 
to  one-fifteenth  of  a  grain  three  times  a  day,  afterwards  increased  to 
six  times  a  day.     In  about  six  weeks  the  cure  was  complete.2 

Locally. —  Group.  The  earliest  notice  of  the  employment  of  lunar 
caustic  in  the  treatment  of  this  disease  {pseudo-membranous  laryngitis), 
appears  to  have  been  by  Prof.  Mackenzie,3  in  1825.  Observing  that 
the  pseudo-membranous  exudation  very  frequently  commences  on  the 
surface  of  the  tonsils  and  thence  spreads  upwards  along  the  arches  of 
the  palate,  and  downwards  upon  the  pharynx  and  into  the  larynx,  he 
applied  a  solution  of  this  salt  (gr.  xx  to  water  3j)  by  means  of  a  camel's 
hair  brush,  once  or  twice  a  day,  to  the  whole  lining  membrane  of  the 
fauces,  and,  when  necessary,  to  the  lower  part  of  the  pharynx.  He 
found  it  uniformly  to  alleviate  the  symptoms,  and  generally  to  cause 
an  exfoliation  of  the  false  membrane.  Gendron  claims  to  have  treated 
pseudo-membranous  angina  by  the  same  means  and  in  the  same  year.4 
In  1826,  Dr.  Lewis  Belden,  of  New  York,  treated  ten  cases  of  pseudo- 
membranous angina  and  secondary  croup  with  solid  caustic,  or  a  satu- 
rated solution  of  it  applied  on  a  swab  to  the  parts  affected.5  In  1828, 
Bretonneau,0  and  also  Guimier,  made  use  of  the  same  method,  and 
almost  simultaneously  Mr.  Webster,  of  Dulwich,  England,  described 
the  beneficial  effects  of  the  remedy  in  a  "  peculiarly  fatal  affection  of 
the  larynx,"  which  appears  to  have  been  pseudo-membranous  angina 
and  secondary  croup.  He  applied  the  solid  caustic  to  the  fauces  and 
the  parts  bordering  upon  the  glottis,  and  also  to  the  skin  of  the  neck 
covering  the  larynx  and  trachea,  and  sometimes  used  a  solution  of  the 
salt  of  the  strength  of  ten  grains  to  the  ounce.7  About  this  time 
Gerouard  recommended  a  similar  treatment,  advising  that  the  caustic 
should  be  introduced  into  the  larynx,  and  Authenac  published  some 
cases  in  which  cauterization  had  proved  very  beneficial.8  In  1833, 
J.  H.  Kobertson  used  a  solution  of  from  forty  to  sixty  grains  to  the 
ounce,  as  an  application  to  the  posterior  fauces,  tonsils,  and  pharynx, 
in  what  seem  to  have  been  cases  of  cedematous  laryngitis.9     In  1837, 

i  Archiv  der  Heilkunde,  ii.  193.  »  Ball,  de  Therap.,  lxiv.  57. 

s  EdiDb.  Med.  and  Surg.  Jour.,  xxii.  294.       *  Jour.  Complement.,  xxx.  269-275. 

s  Am.  Med.  Recorder,  xiii.  125.  6  Diekbach,  Neuste  Entdeck.,  i.  534. 

7  HiGGisBOTTOM,  Essay  on  the  Use  of  Nitrate  of  Silver.     Appendix 

s  Med.-Chir.  Review,  xiii.  459.  s  ibid.,  xxiv.  155. 
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Hatin  published  his  treatment  of  four  cases  of  croup  (?)  according 
to  the  method  of  M.  Perormeau.  He  cauterized  the  whole  posterior 
fauces,  holding  the  tongue  down  by  means  of  a  spatula  made  by  bend- 
ing a  metallic  blade  at  an  obtuse  angle,  and  he  remarks  that  the 
larynx  may  be  entered  for  the  purpose  of  destroying  false  membrane, 
even  after  it  has  extended  to  the  trachea.1  In  1839,  Bretonneau  suc- 
cessfully treated  a  case  of  secondary  croup  in  the  adult,  by  means  of  a 
solution  of  nitrate  of  silver  (gr.  cl  to  3j  of  water),  which  he  introduced 
into  the  larynx  by  pressing  a  sponge  saturated  with  the  caustic  upon 
the  opening  of  this  organ  behind  the  epiglottis.2  In  the  same  year 
Asmus  employed  solid  caustic  in  the  same  manner,  and  for  the  same 
disease.3  In  1841,  Dr.  R.  W.  Gibbes,  of  South  Carolina,  cauterized 
the  whole  fauces  with  a  saturated  solution  of  the  salt,  in  a  case  of 
croup ;  and  by  its  means  evidently  saved  his  patient's  life.4  In  18-13, 
Nonat  applied  a  solution  of  caustic  to  the  glottis  in  a  case  of  mem- 
branous croup,  which  recovered.  In  1847,  Latour  reported  a  success- 
ful case  in  which  the  solution  was  expressed  into  the  larynx  from  a 
ball  of  lint  between  the  blades  of  a  pair  of  forceps.5  In  1847,  also, 
Dr.  Ware,  of  Boston,  was  induced,  by  the  reported  success  of  the 
method  in  New  York,  to  make  trial  of  it,  which  he  did  with  gratifying 
success.6  Various  other  cases  were  reported  about  the  same  time, 
which  prove  on  examination  to  have  been  examples  of  stridulous 
laryngitis,  but  which  were,  owing  to  the  imperfect  knowledge  of  the 
gentlemen  in  charge  of  them,  subjected  to  harsh  and  very  unnecessary 
treatment  by  cauterization  of  the  larynx.  Five  cases,  however,  in 
which  the  method  was  used  by  Dr.  Clark,  of  Boston,  were  not  of  this 
description.  Three  of  them  recovered,  and  one  of  these  was  a  very 
serious  case.  It  evidently  was  cured  by  the  cauterization.  The  same 
remark  applies  to  two  later  cases  treated  by  the  same  physician.7 

In  1848,  Dr.  Horace  Green,  of  New  York,  published  a  small  work 
on  the  pathology  and  treatment  of  croup,  in  which,  although  no  evi- 
dence is  furnished  of  the  author's  acquaintance  with  any  of  the  nume- 
rous precedents  that  have  here  been  cited  for  the  use  of  lunar  caustic 
in  the  disease,  he  sets  forth  the  advantages  not  only  of  its  application 
to  the  pharynx  and  glottis  in  substance,  and  to  the  larynx  by  means  of 
instillations,  but  he  also  advocates  the  direct  cauterization  of  the  whole 
interior  of  the  larynx  and  trachea.  For  this  purpose  he  recommends 
the  use  of  the  same  instrument  which  Bretonneau  and  Trousseau  had 
long  before  employed,  a  curved  whalebone  rod  armed  with  a  sponge 
holding  a  strong  solution  of  nitrate  of  silver.  This  he  advises  to  be 
carried  into  the  larynx,  and  as  much  further  downwards  as  the  disease 
is  conjectured  to  extend.8  He  also  describes  a  spatula  essentially  the 
same  as  that  used  by  Hatin. 

The  illustrations  which  have  now  been  presented  demonstrate  con- 
clusively that  cauterization  of  the  parts  on  which  a  croupal  membrane 

1  Revue  MMicale,  lxviii.  31.  2  Gaz.  Med.  de  Paris,  Juin  23,  1839. 

8  Dierbach,  op.  cit.,  iii.  661.  4  Am.  Jour,  of  Med.  Sci.,  April,  1842. 

6  Month.  Jour,  of  Med.  Sci.,  Oct.  1847. 

8  Bo.ston  Med.  and  Surg.  Jour.,  Dec.  22,  1847.  7  Ibid.,  Jan.  1859,  p.  449. 

8  Observations  on  the  Pathology  of  Croup,  with  Remarks  on  its  Treatment  by  Topical 
Applications. 
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is  forming,  will  often  of  itself  suffice  to  arrest  the  progress  of  the  dis- 
ease, which,  if  allowed  to  run  its  course,  will  be  in  almost  every  in- 
stance fatal.  Thus,  when  the  pseudo-membranous  deposit  commences 
upon  the  tonsils  or  pharynx,  the  desired  result  may  be  obtained  by 
thoroughly  cauterizing  the  parts  on  which  it  is  situated ;  and  when 
the  membrane  has  invaded  the  larynx,  or  has  originally  commenced 
in  that  organ,  the  instillation  of  a  strong  solution  of  lunar  caustic 
through  the  rima  glottidis  materially  increases  the  chances  of  arresting 
the  subsequent  progress  of  the  exudation.  But  no  evidence  exists  to 
render  it  probable,  and  still  less  to  prove,  that  the  introduction  of  a 
sponge  into  the  trachea  (if  possible)  has  been  serviceable  in  any  case. 
In  the  absence  of  direct  proof  of  the  necessity  of  attempting  so  extreme 
a  measure,  reason  points  to  the  imminent  danger  of  crowding  into  a 
firm  plug  whatever  tubular  membrane  may  line  the  trachea  at  its 
upper  part,  and  exposing  the  patient  to  the  danger  of  suffocation. 

The  general  statements  which  are  apt  to  be  made  by  enthusiastic 
advocates  of  this  method  are  more  positive  and  more  favorable  to  its 
success  than  are  warranted  by  the  facts  which  have  been  published  in 
detail.  In  the  work  of  Dr.  Horace  Green,  above  referred  to,  and  in  a 
later  publication  by  the  same  author,1  as  well  as  in  the  papers  of  Dr. 
E.  N.  Chapman,2  the  evidence  that  the  disease  treated  was  really  mem- 
branous croup  is  unfortunately  wanting  in  nearly  all  of  the  cases.  To 
those  who  will  remember  that  the  only  positive  sign  of  this  disease, 
and  the  only  one  in  particular  that  distinguishes  it  from  simple  acute 
laryngitis,  is  the  rejection  of  false  membrane,  which,  again,  should 
not  be  confounded  with  mucus  coagulated  by  a  solution  of  lunar 
caustic,  many  of  the  cases  here  referred  to  must  appear  embarrassing 
if  not  illusory.  Unquestionably  they  are  not  all  of  the  same  nature, 
and  cannot  with  equal  propriety  be  adduced  to  sanction  the  treatment 
they  are  intended  to  illustrate. 

Chronic  Affections  of  the  Larynx.  Cauterization  of  the  larynx  has 
been  more  or  less  employed  for  many  years,  and  especially  to  relieve 
chronic  inflammations  of  this  organ.  It  seems  to  have  been  first  prac- 
tised by  Sir  Charles  Bell,  in  1816,  in  a  case  of  ulcerative  laryngitis 
which  bore  the  marks  of  a  syphilitic  nature.  The  patient  was  threat- 
ened with  suffocation,  and  was  unable  to  swallow  liquids,  on  account 
of  their  passing  into  the,  larynx.  A  small  pad  of  lint  was  fastened  to 
the  end  of  a  catheter  wire,  which  was  bent  so  as  to  pass  readily  over 
the  root  of  the  tongue  and  the  epiglottis.  The  fingers  of  the  left  hand 
of  the  operator  being  used  to  hold  down  the  tongue  and  guide  the  in- 
strument, its  pad  was  saturated  with  a  solution  of  lunar  caustic  (gr.  xl 
to  5j  of  water),  and  introduced  into  the  opening  of  the  glottis,  and  pressed 
with  the  forefinger.  The  effect  of  this  application  was  immediate  re- 
lief. It  was  repeated  several  times  along  with  other  treatment,  and 
the  patient  recovered.3  In  1828,  a  writer  in  an  English  periodical 
mentions  having  recently  seen  some  cases  where  chronic  coughs,  accom- 
panied by  muco-purulent  expectoration,  that  had  harassed  the  patients 

1  Am.  Med.  Monthly,  and  The  Charleston  Jour.,  ix.  550. 

*  N.  Y.  Jour,  of  Med.,  xii.  213,  and  xiii.  68. 

»  British  and  For.  Med.  Review,  Oct.  1847,  p.  498. 
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for  years,  and  baffled  all  their  physicians,  gave  way  in  a  very  rapid  man- 
ner to  a  few  applications  of  a  solution  of  lunar  caustic  on  the  sponge  of 
a  common  profcang.1  In  1832,  Bennati  recommended  cauterization  of 
the  uvula  and  fauces  with  lunar  caustic,  to  improve  the  voice  when  it 
is  weakened,  and  has  its  musical  scale  deranged  by  swelling  or  relaxa- 
tion of  these  parts.  In  the  same  year  Trousseau,  for  the  first  time, 
employed  a  saturated  solution  of  nitrate  of  silver  successfully  for  the 
relief  of  aphonia.2  He  then  made  use  of  the  species  of  probang,  which 
Bretonneau  had  contrived,  and  which  has  since  been  universally 
adopted  for  cauterization  of  the  larynx.  A  few  years  later  (1836)  this 
physician,  in  conjunction  with  M.  Belloc,  published  his  celebrated 
essay  on  Laryngeal  Phthisis,3  a  translation  of  which  appeared  in  this 
country  in  1839.  He  made  use  of  the  instrument  just  alluded  to,  for 
applying  to  the  interior  of  the  larynx  a  solution  of  caustic  (gr.  lx  or 
gr.  cxx  to  3j  of  water),  but  gave  the  preference  to  a  long  syringe  with  a 
curved  tube,  from  which  the  solution,  mixed  with  air,  was  thrown  into 
the  glottis.  His  Memoir  contains  seven  cases  of  subacute  and  chronic 
laryngitis,  which  were  entirely  cured  by  this  method,  and  several 
others  of  tuberculous  and  of  cancerous  disease  of  the  same  organ,  the 
symptoms  of  which  it  palliated.  In  Dr.  Watson's  Lectures,  which 
were  published  in  this  country  in  1844,  and  very  extensively  circu- 
lated, the  method  of  direct  cauterization  in  chronic  affections  of  the 
larynx  is  fully  described.  The  use  of  the  plan  by  Sir  Charles  Bell  is 
stated,  together  with  the  fact  that  Dr.  Arnott  had  twice  or  thrice 
"  swabbed"  the  upper  part  of  the  larynx  at  the  request  of  Dr.  Watson, 
and  also  that  the  practice  had  been  much  followed  by  Dr.  Yance,  a 
naval  surgeon.  In  1846,  Chomel  described  the  symptoms  of  clergy- 
man's sore-throat  under  the  name  of  "granular  affection  of  the 
pharynx,"  and  stated  that  the  only  means  to  be  relied  on  for  its  cure 
are  caustics,  either  in  the  liquid  or  the  solid  form,  but  of  the  two  he 
preferred  the  former.4  More  recently  the  method  acquired  a  tempo- 
rary popularity  from  there  having  been  deceptively  attributed  to  it  a 
power  of  curing  or  preventing  tuberculous  consumption  of  the  lungs  by 
its  action  on  tuberculous  ulcers  of  the  larynx  and  trachea,  and  also 
from  the  singular  dexterity  acquired  by  the  suggester  of  this  idea,  in 
"swabbing"  (to  use  Dr.  Watson's  term)  the  air-passages.5  Dr.  Horace 
Green,  the  physician  alluded  to,  informs  us  that  he  has  passed  the 
probang  "at  will,  in  many  instances,  into  the  right  or  left  bronchus, 
with  as  much  ease  and  safety  as  the  catheter  is  introduced  into  the 
bladder."6  He  has  also  published  an  account  of  his  successful  intro- 
duction of  tubes  into  the  larynx,  trachea,  and  bronchi,  through  which 
solutions  of  nitrate  of  silver  and  other  medicinal  substances  were  in- 
jected. 

These  extraordinary  statements  having  led  the  New  York  Academy 
of  Medicine  to  appoint  a  committee  to  investigate  them,  Drs.  Parker, 
Wood,  Metcalfe,  and  Stone,  presented  a  report  to  that  body,  setting 

1  Med.-Chir.  Rev.,  xiii.  459.  *  Bull,  de  Ther.,  i.  163,  276. 

■,  Mom.  de  l'Acad.  de  Med.,  torn.  vi.  *  Abeille  Medicale,  iii.  184. 

s  A  Treatise  on  Diseases  of  the  Air-Passages,  &c,  by  Horace  Gkeex,  A.  M.,  M.  D. 

6  Lancet  (Am.  ed.),  Nov.  1852,  p.  346. 
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forth  that  numerous  experiments  were  conducted  in  their  presence  by 
Dr.  Green  and  others,  from  which  it  appeared  that  it  was  possible  to 
introduce  a  No.  10  catheter  into  the  trachea,  without  serious  discom- 
fort to  the  patient,  eleven  times  out  of  nineteen,  when  the  instrument 
has  the  curve  of  a  circle  of  six  inches  in  diameter ;  that  a  similar 
tube  "slightly  bent  at  its  extremity"  failed  to  enter  the  larynx,  thirty- 
four  times  out  of  thirty-seven ;  and  that  the  sponge  probang  failed  to 
pass  beyond  the  vocal  cords  in  every  one  of  eighteen  trials.1  These 
experiments  ought,  we  apprehend,  to  set  at  rest  the  dispute  as  to  the 
utility  of  an  operation  the  very  possibility  of  performing  which  is  so 
strongly  controverted,  if  not  absolutely  disproved.  In  regard  to 
catheterizing  the  air  passages,  even  if  it  were  proved  to  be  an  easy 
operation,  no  proofs  have  been  adduced  to  demonstrate  its  superiority 
over  the  ordinary  administration  of  remedies  by  the  stomach  and  by 
inhalation,  while  the  value  claimed  for  it  in  the  treatment  of  tuber- 
culous phthisis  is  not  less  preposterous  in  theory  than  it  is  delusive  in 
practice.  But  the  partial  evidence  of  its  practicability  admitted  by 
the  Committee  of  the  Academy  has  been  proved  to  be  deceptive  by 
Prof.  Griesinger,  of  Tubingen.2  This  Committee  admitted,  with  Dr. 
Green,  that  the  alternate  inhalation  and  expulsion  of  air  through  a 
tube  passed  beyond  the  fauces  proved  that  its  distal  extremity  was 
within  the  air  passages ;  but  Prof.  Griesinger  has  shown  that  precisely 
the  same  phenomenon  may  take  place  with  air  drawn  into  the  stomach 
through  a  tube  passed  into  this  organ  by  the  oesophagus.  The  air, 
however,  enters  during  expiration,  and  is  forced  out  during  inspiration. 
The  only  ground,  therefore,  that  has  hitherto  appeared  to  support  the 
assertion  that  the  air  passages  can  be  catheterized,  falls  to  the  ground, 
and  with  it  the  entire  method  of  treatment  which  it  supported. 

The  utility  of  cauterizing  the  larynx  after  the  manner  of  Sir  Charles 
Bell,  and  Trousseau  and  Belloc,  is  very  great  in  nearly  all  of  the 
chronic  diseases  of  this  organ.  In  nervous  aphonia  its  use  is  not  without 
advantages,  and  when  this  disorder  arises  from  hygrometric  conditions 
of  the  atmosphere,  or  from  subacute  or  chronic  inflammation,  it  is  often 
curative.3  The  same  may  be  said  of  it  in  relation  to  chronic  inflam- 
mation of  the  mucous  follicles  of  the  2^iarynx  an(i  larynx,  known  as 
"  clergyman's  sore-throat,"  the  dysphoria  clericorum  of  Dr.  Mackness, 
although  in  this  affection  hygienic  means,  and  other  medical 
remedies  than  this  one,  must  be  combined  to  remedy  the  asthenic 
condition  of  the  system  of  which  this  troublesome  affection  is  often  a 
symptom.4  Even  in  more  deeply-rooted  and  constitutional  maladies, 
which  find  a  local  expression  in  the  larynx,  or  trachea,  such  as  syphilis, 
tuberculosis,  and  perhaps  in  some  degree,  also,  cancer,  although  this 
method  can  effect  no  cure,  it  may  palliate  the  symptoms  by  rendering 
the  ulcers  of  the  larynx,  &c,  less  sensitive,  and  may  even  promote 
whatever  tendency  they  have  to  heal. 

Mode  of  Cauterizing  the  Larynx.    The  principal  instrument  consists, 

•  N.  Y.  Jour,  of  Med.,  N.  S..  xv.  144.  *  Deutsche  Klinik,  July,  1858,  p.  285. 

3  Trans.  Med.  Soc.  Lond.  (N.  S.),  i.  25. 

4  See  a  Paper,  by  Dr.  J.  Scott,  Month.  Jour,  of  Med.  Sci.,  July,  1850,  p.  15  ;     also 
Prof.  Bennett,  ibid.,  Nov.  1851,  p.  462. 
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according  to  the  description  of  M.  Trousseau,  of  a  whalebone  rod,  a 
line  or  a  line  and  a  half  in  diameter  at  its  smaller  extremity,  which, 
after  having  been  heated  in  boiling  oil,  is  bent  at  a  curve  correspond- 
ing to  an  angle  of  eighty  degrees,  and  then  allowed  to  harden  by  being 
placed  in  cold  water.  The  smaller  end,  having  been  cut  to  an  edge, 
notched,  and  dipped  into  melted  sealing-wax  until  well  coated,  is  sur- 
rounded with  a  piece  of  fine  and  dense  sponge,  which,  if  it  also  has  been 
warmed,  adheres  to  the  instrument  very  firmly.  On  being  wet  with 
water,  the  sponge  expands,  when  it  should  be  trimmed  into  an  olive  shape 
of  about  three-quarters  of  an  inch  long  by  half  an  inch  in  diameter. 
A  somewhat  smaller  size  is  necessary  for  children.  In  order  to  em- 
ploy it,  the  sponge  having  been  saturated  with  the  solution,  yet  so 
that  none  shall  drip  from  it,  the  instrument  is  held  like  a  pencil  in  the 
right  hand,  and,  the  patient  breathing  fully  and  naturally,  it  is  carried 
rapidly  into  the  pharynx  until  the  curve  of  the  whalebone  reaches 
the  posterior  wall  of  the  pharynx.  This  contact  excites  an  act  of 
deglutition,  during  which  the  handle  of  the  instrument  is  raised  and 
the  sponge  drawn  forward,  when  it  can  be  thrust  against  the  opening 
of  the  larynx,  and  the  solution  it  contains  expressed  into  this  organ. 
Instead  of  allowing  the  tongue  to  remain  free,  the  operation  may  be 
facilitated,  in  many  cases  at  least,  by  using  the  bent  spatula  proposed 
by  Hatin,  or  some  analogous  instrument,  or  else  the  finger,  by  which 
the  tongue  may  be  pressed  downwards  and  at  the  same  time  drawn 
forwards.  The  epiglottis  itself  may  often  be  made  visible.  A  conve- 
nient depressor  is  that  proposed  by  Dr.  B.  Watson,  the  blade  of  which 
is  open  like  a  horseshoe,  and  affords  a  better  view  of  the  fauces  and 
controls  better  the  movements  of  the  tongue.  The  operation  nearly 
always  produces  a  momentary  sense  of  suffocation,  with  retching  or 
vomiting,  which  latter  symptoms  may  continue  for  several  hours. 
These  difficulties  are  best  overcome  by  accustoming  the  patient  to 
cauterization  of  the  pharynx  before  the  larynx  is  attacked,  and  by  a 
rapid  and  dexterous  manipulation  of  the  instrument.  Sometimes, 
when  the  sponge  has  been  forcibly  thrust  between  the  vocal  cords,  a 
violent  spasmodic  constriction  of  the  larynx  takes  place,  which  pre- 
vents the  instrument  from  being  easily  withdrawn.  This  should  not 
be  too  actively  resisted,  lest  either  the  diseased  organ  be  wounded,  or 
the  sponge  torn  off  from  the  whalebone. 

Whooping- Cough.  M.  Berger  attributed  very  beneficial  effects  to 
nitrate  of  silver,  given  internally,  as  a  remedy  for  this  disease,1  and 
more  recently  Dr.  E.  Watson  has  reported  cases  of  the  striking  suc- 
cess he  obtained  by  cauterizing  the  pharynx  and  larynx.  Every 
second  day  he  applied  a  solution  varying  in  strength  from  the  propor- 
tion of  fifteen  to  that  of  forty  grains  to  the  ounce  of  water,  and  he 
states  that  three  or  four  such  applications  generally  put  an  end  to  the 
paroxysms.  Cauterization  of  the  posterior  fauces  alone  appeared  to 
produce  a  decided  amendment.2 

'Tonsillitis.    It  is  well  known  that  many  stimulant  gargles  have 

1  Annuaire  de  Therap.,  1846. 

2  Month.  Jour,  of  Med.  Sci.,  Dec.  1849,  p.  1287.      See,  also,  Joubekt,  Bull,  de  The- 
rap.,  xlii.  41. 
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been  used  to  arrest  the  development  of  tonsillitis,  but  none  of  them 
can  be  compared  in  efficaey  with  cauterization  by  nitrate  of  silver. 
If  thoroughly  performed  at  any  time  before  throbbing  pain  in  the 
part  announces  the  commencement  of  suppuration,  the  affection  will 
seldom  advance  any  further.  The  method  is  especially  to  be  recom- 
mended for  those  persons  who  are  subject  to  quinsy,  for  if  duly 
applied  during  two,  or  at  most  three,  days  in  succession,  suppuration 
will  very  rarely  take  place. 

The  value  of  local  counter-irritation  in  neuralgia  is  well  exhibited  by 
the  effects  of  nitrate  of  silver,  which  Higginbottom  applied  so  as  to  blister 
the  skin  along  the  course  of  the  affected  nerve.  It  would  be  sufficient 
to  apply  it  over  those  points  of  the  nerve  which  are  most  superficial, 
and  where  pressure  with  the  end  of  the  finger  excites  pain.  As  re- 
quiring less  trouble  and  attention,  it  may  form  a  convenient  substitute 
for  cantharides  in  these  cases  (vid.  Cantharides).  This  caustic  has 
also  been  applied  over  the  course  of  lymphatic  vessels  inflamed  by 
ulcers  and  wounds,  as  well  as  in  idiopathic  inflammation  of  these  ves- 
sels, so  as  to  vesicate  the  skin.  Behrens  recommended  it  in  parony- 
chia, employed  so  as  to  produce  a  blister  over  the  seat  of  pain.  If  the 
inflammation  is  in  its  first  stage,  it  is  generally  cut  short ;  and  if  the 
treatment  does  not  succeed,  the  case  is  no  worse  than  before,  and  an 
incision  must  be  made.  It  is  recommended  to  make  a  large  opening, 
and  cauterize  the  interior  of  the  abscess.1  Other  forms  of  phlegmon- 
ous inflammation  may  be  treated  in  the  same  manner. 

Ophthalmise.  This  caustic  has  long  been  employed  in  chronic  inflam- 
mations of  the  eyes.  Scarpa  especially  advocated  its  use  for  ulcers 
of  the  cornea  and  of  the  eyelids.  It  does  not  produce  any  inflamma- 
tion of  the  surrounding  parts,  but  rather  allays  the  inflammation 
which  already  exists  there.  As  Mackenzie  remarks,  it  is  much 
superior  to  any  anodyne  or  sedative  lotion,  and  even  to  any  narcotic 
taken  internally.  When  the  ulcers  are  deep,  the  solid  caustic  is  most 
efficient;  when  more  superficial,  a  solution  of  from  four  to  ten  grains 
in  an  ounce  of  disilled  water  may  be  applied  by  means  of  a  camel's 
hair  pencil.  But  neither  method  should  be  used,  except  with  extreme 
delicacy,  when  the  ulcers  show  a  tendency  to  heal.  If  hernia  of  the 
lining  membrane  of  the  anterior  chamber,  or  of  the  iris,  should  occur, 
the  projecting  portion  may  be  excised,  and  the  opening  touched  with 
a  caustic  pencil.  This  remedy  may  also  be  employed  to  remove 
granulations  of  the  conjunctiva,  but  it  is  less  efficient  than  sulphate  of 
copper. 

It  is  in  acute  inflammations  of  the  eye  that  the  virtues  of  lunar 
caustic  are  most  conspicuous,  but  especially  in  those  of  the  conjunctiva. 
On  this  point  Velpeau  expresses  himself  as  follows  :l  "  Inflammations 
of  the  ocular  conjunctiva,  whether  simple,  granular,  partial,  general, 
or  purulent,  most  frequently  yield  with  astonishiog  rapidity  to  the  use 
of  this  remedy.  I  have  seen  conjunctivitis  with  complete  chemosis, 
whether  treated  at  the  second  or  third,  or  at  the  eighth  or  tenth,  day, 
stop  short  and  disappear  under  its  influence  in  a  week's  time.     Puru- 

1  Dierbach,  op.  cit.,  iii.  681.     Go-ier,  Bull,  de  Therap.,  liii.  314. 

2  Bull,  de  l'Acad.  de  Aled.,  ix.  39. 
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lent  conjunctivitis,  of  the  highest  grade,  has  been  dissipated  by  it 
innumerable  times."  "  It  is  now  well  known  that  genuine  purulent 
ophthalmia,  whether  that  which  attacks  new-born  children,  the  Egyp- 
tian, the  epidemic,  or  the  gonorrhoeal  varieties,  resists  all  derivative 
and  antiphlogistic  treatment.  The  last- mentioned  of  these  yields 
more  promptly  to  a  strong  solution  of  nitrate  of  silver  than  to  any 
other  collyrium  whatever.  While  yet  the  inflammation  is  moderate, 
a  solution  of  seven  or  eight  grains  to  the  ounce  generally  suffices. 
When  the  secretion  becomes  distinctly  purulent,  and  there  is  consid- 
erable chemosis,  a  solution  of  from  fifteen  to  thirty  grains  to  the  ounce 
is  not  too  strong;  and  when  the  conjunctiva  is  puffy  and  grayish,  the 
eyelids  red  and  tumid,  a  solution  of  from  forty  to  sixty  grains  should 
be  at  once  employed.  With  these  solutions,  however  violent  the 
attack  may  be,  there  is  great  hope  of  success  so  long  as  the  cornea 
remains  transparent.  But,  to  attain  this  end,  the  solution  must  be 
thoroughly  applied  to  the  inflamed  membrane  two  or  three  times' a 
day,  after  first  washing  away  the  accumulated  pus.  With  these  pre- 
cautions the  advance  of  the  inflammation  may  be  abruptly  terminated, 
and  after  the  first  day  the  solution  may  be  less  frequently  applied, 
and  on  the  following  days  its  strength  may  be  diminished,  but 
gradually,  and  in  proportion  to  the  decline  of  the  attack."  The  method 
of  treatment  in  ophthalmia  neonatorum  is  essentially  the  same.  For 
blepharitis  the  best  form  of  application  is  an  ointment,  which  must  vary 
in  strength  from  one  to  three  or  four  grains  to  a  drachm  of  pure  lard, 
and  which  ought  only  to  be  applied  after  the  parts  have  been  cleansed 
of  the  concretions  which  cover  them.  When,  however  the  disease  is . 
chronic,  and  the  conjunctiva  has  become  thickened,  the  solid  caustic 
is  preferable,  f  In  all  cases  in  which  a  solution  of  caustic  is  to  be  ap- 
plied to  the  whole  surface  of  the  conjunctiva,  it  should  be  introduced 
between  the  lids  at  the  external  canthus  by  means  of  a  dropping  tube 
or  a  small  glass  syringe.  In  the  employment  of  this  solution  care 
should  be  taken  not  to  persist  in  its  use  for  too  long  a  period,  lest  a 
discoloration  of  the  conjunctiva  should  result,  giving  to  this  mem- 
brane a  dirty  grayish-brown  stain,  and  producing  a  permanent  and 
very  obvious  deformity.  Cicatrices  of  the  cornea  are  occasionally 
stained  black  by  it.  An  ointment  of  nitrate  of  silver,  and  also  solu- 
tions of  this  substance,  have  sometimes  been  used  successfully  in  the 
treatment  of  ozsena.  Gallizioli  reports  four  cases  to  have  been  cured 
by  the  use  of  an  ointment  containing  eight  grains  of  the  salt  to  an 
ounce  of  lard.2 

Higginbottom  proposed  to  use  nitrate  of  silver  as  a  vesicant,  in  order 
to  prevent  the  danger  of  strangury  and  constitutional  irritation  pro- 
duced by  cantharides,  as  well  as  because  it  acts  promptly.  It  induces 
a  very  copious  discharge,  without  heat  or  pain  after  the  first  few  hours. 
The  vesicated  part  heals  about  the  fifth  day,  without  leaving  either 
ulcer  or  scar.  Dr.  G.  McClellan,  of  Philadelphia,  was  in  the  habit  of 
using  it  to  blister  the  brow  in  certain  affections  of  the  eye,  and  par- 
ticularly iritis,  in  which  we  have  seen  its  good  effects.     Delvaux  relates 

1  Mackenzie,  op.  cit.,  p.  238.  2  Bull,  de  Therap.,  li.  277. 
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several  cases1  in  which  local  vesication  promptly  put  an  end  to  pains 
in  the  chest,  which  appear  to  have  been  neuralgic  or  rheumatic  in  their 
nature.  This  caustic  often  succeeds  in  arresting  the  bleeding  from 
leech-bites.  If  the  skin  is  the  seat  of  the  puncture,  it  should  be  raised 
in  a  fold  and  held  for  a  moment  during  and  after  the  use  of  the  cau- 
tery, so  as  to  permit  the  full  action  of  the  latter  on  the  wound.  A 
pointed  probe,  covered  with  powdered  caustic,  and  heated  near  the 
flame  of  a  candle  till  fusion  occurs,  presents  the  best  instrument  for  this 
little  operation.2  Higginbottom  suggests  that  in  cases  of  punctured 
and  lacerated  wounds  the  caustic  should  be  applied  within  and  around 
their  orifice  as  far  as  any  swelling  extends.  He  states  that  it  prevents 
the  tenderness  and  pain  of  suppuration.  But  if  this  process  have 
already  commenced,  he  advises  that  the  wound  itself,  as  well  as  the 
adjacent  parts,  should  be  thoroughly  cauterized.  This  treatment  is 
recommended  in  wounds  made  by  nails,  hooks,  bayonets,  saws,  ve- 
nomous insects  or  reptiles,  dissecting  instruments,  spiculae  of  bone,  &c. 
Ulcers.  Small  ulcers,  and  such  as  are  free  from  active  inflammation 
and  discharge  but  little,  and,  also,  are  not  exposed  to  much  motion  or 
friction,  may  often  be  healed  by  forming  an  artificial  cuticle  upon  their 
open  surface  by  means  of  lunar  caustic.  After  cauterizing  the  sore 
and  its  edges,  dry  lint  should  be  applied  and  sustained  by  a  roller,  nor 
should  the  dressing  be  disturbed  before  the  third  or  fourth  day.  The 
application  of  the  caustic  may  then  be  renewed.3  In  other  cases,  and 
when  the  sore  is  small,  the  caustic  should  be  applied  upon  the  sur- 
rounding skin  also.  No  dressing  is  necessary.  If  matter  forms  un- 
derneath the  eschar,  it  can  be  evacuated  by  a  small  puncture,  which 
can  then  be  closed  by  a  touch  with  the  caustic.  In  indolent  ulcers, 
after  reducing  the  irritation  by  rest  and  sedative  applications,  the  part 
should  be  well  cleansed  and  dried  and  then  cauterized,  after  which  lint 
should  be  applied  and  covered  with  linen  spread  with  a  mild  ointment, 
and  the  whole  supported  by  a  compress  and  roller.  The  same  process 
may  be  repeated  every  fourth  day  until  cicatrization  is  complete.  In 
general,  the  combination  of  this  method  with  that  by  adhesive  straps 
is  the  most  effectual  in  the  class  of  ulcers  referred  to.'* 

The  practice  of  destroying  chancres  by  lunar  caustic  seems  to  have 
originated  with  John  Hunter.  As  he  remarks,  the  operation,  to  be 
effectual,  must  be  performed  on  the  first  appearance  of  the  sore, 
while  the  surrounding  parts  are  still  uncontaminated,  for  it  is  essential 
that  the  whole  diseased  part  should  be  removed.  Eicord  has  fully 
confirmed  the  soundness  of  Hunter's  doctrine.  According  to  him, 
when  a  chancre  is  destroyed  by  caustic  before  the  sixth  day  after  in- 
fection, or,  according  to  Acton,  within  three  days  after  the  appearance 
of  the  vesicle,  the  cure  is  very  rapid,  and  contamination  of  the  system 
rarely  follows.  When  once  the  chancre  has  become  indurated,  cau- 
terization neither  prevents  nor  favors  constitutional  infection.  It  can 
no  longer  be  considered  an  ectrotic  treatment.  It  has  sometimes  been 
objected  to  this  method  that  it  causes  many  innocuous  pimples  to  be 

1  Month.  Retrospect,  June,  1849,  p.  130.  J  Dierbach,  op.  cit.,  iii.  678. 

3  Higginbottom,  op.  cit.,  p.  112.  *  Ibid. 
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destroyed  under  a  suspicion  of  their  sypliilitic  character.  But  it  has 
been  well  answered  to  this  objection1  "  that  it  is  far  preferable  to  cau- 
terize nine  simple  sores  than  allow  one  specific  ulcer  to  gain  ground." 
To  apply  the  caustic,  Hunter  recommended  that  it  should  be  pointed 
like  a  pencil  so  that  it  may  touch  those  parts  only  which  are  diseased. 
If  a  vesicle  or  pustule  is  to  be  destroyed,  its  contents  should  first  be 
evacuated  by  incision  and  pressure  and  the  point  of  the  caustic  pressed 
into  its  cavity.  The  cauterization  of  syphilitic  ulcers  should  be  re- 
peated as  often  as  the  eschar  formed  upon  them  is  thrown  off,  and 
until  the  edges  show  a  tendency  to  cicatrize,  when  these  should  be 
spared,  while  the  centre  of  the  sore  is  still  lightly  touched.  No  other 
dressing  than  a  little  lint  is  needed. 

Bretonneau,  Velpeau,  and  also  Serres  made  some  experiments  upon 
the  eruption  of  smallpox  by  removing  the  summits  of  the  pustules  and 
cauterizing  their  interior.  When  this  was  done  within  the  first  three 
days  of  the  eruption,  the  pustules  aborted  and  left  no  cicatrix  behind 
them.2  Although  it  has  been  objected  to  this  plan  that  it  creates  pain 
and  fever  and  exhausts  the  patient,  and  occupies  a  great  deal  of  time,3 
yet  there  may  be  cases  in  which  the  prevention  of  scars  may  be 
cheaply  purchased  even  by  these  inconveniences.  In  other  diseases  of 
the  skin  this  remedy  is  seldom  available.  A  weak  solution  of  it  may 
be  used  in  intertrigo  infantilis,  the  vesicular  eruption  so  common  behind 
the  ears,  in  the  groins,  &c,  of  children,  but  cauterization  of  this,  as  of 
most  other  eruptions,  exasperates  it.  In  zona,  it  is  true,  the  pain  may 
be  somewhat  lessened,  but  perhaps  at  the  expense  of  protracting  the 
disease ;  herpes  circinatus  is  nearly  in  the  same  case ;  in  eczema  it  is 
useless  or  worse,  and  in  rupia  it  has  no  appropriateness  until  ulcers 
form  and  the  cutaneous  eruption  proper  is  extinct.  It  has  been  re- 
commended for  frost-bite,  but  it  is  neither  as  safe  nor  as  efficient  as 
turpentine,  &c. 

For  sore  nipples  Hannay  used  a  finely  pointed  caustic  pencil  to  touch 
the  raw  surfaces  of  the  fissures,  after  which  he  washed  them  with  warm 
milk  and  water.  The  pain  is  severe,  but  brief,  and  dressings  of  car- 
bonate of  zinc  complete  the  cure.  In  many  cases  the  application 
must  be  several  times  repeated.4  A  weak  solution  of  the  salt  has  also 
been  successfully  used  for  the  same  purpose  (4  to  6  grains  to  f sj  of 
water).  A  piece  of  lint  wet  with  the  solution  is  applied  to  the  nipple 
after  the  infant  has  nursed,  but  the  part  must  be  washed  before  the 
child  takes  the  breast  again. 

The  caustic  treatment  was  very  successfully  applied  by  Higginbottom 
to  the  cure  of  superficial  burns  and  scalds.  Frick'e  employed  it  in 
burns  involving  the  true  skin,  to  prevent  the  formation  of  disfiguring 
cicatrices.  He  cauterized  the  whole  burned  surface  after  evacuating 
the  vesicles  and  removing  the  epithelium,  and  on  the  following  days 
renewed  the  application  wherever  new  vesicles  or  moisture  could 
be  seen.     In  this  manner  a  protecting  scab  was  formed  which,  like 

1  Actox,  Lectures.     Lancet,  April,  1816,  457. 

*  Archives  Gun.,  viii.  433.     More  recently  see  Times  and  Gaz..  Dec.  1856,  p.  501. 

'   Wilson,  Di.s.  of  the  Skin,  p.  64.  4  Dierbach,  op.  cit.,  i.  536. 
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cotton  under  similar  circumstances,  acted  by  excluding  the  air.;  In- 
deed J.  E.  Cox  recommended  the  application  of  carded  cotton  after 
the  use  of  the  caustic.2  The  more  superficial  the  burn  is,  provided 
the  true  skin  is  at  all  interested,  the  better  does  this  treatment  succeed. 

Erysipelas.  Nitrate  of  silver  has  been  very  extensively  used  to 
allay  the  inflammation  and  arrest  its  progress  in  this  disease.  Some, 
like^Liston  and  Elliotson,  preferred  to  cauterize  the  sound  skin  be- 
yond the  limits  of  the  erysipelas,  while  Higginbottom,  with  whom  it 
is  believed  the  practice  originated  (1828),  made  use  of  cauterization 
upon  the  inflamed  surface  and  beyond  it.  He  did  not,  at  the  same 
time,  neglect  depletion  and  purgation.  The  pain  produced  by  this 
application  is  sometimes  very  severe,  but  it  does  not  last  long,  and  is 
followed  not  only  by  great  relief  to  the  local  symptoms,  but  by  a 
marked  abatement  of  the  constitutional  disturbance  also.  In  a  more 
recent  essay  on  the  use  of  nitrate  of  silver  in  erysipelas,3  this  author 
reiterates  his  earlier  statements  of  its  value,  and  advocates  an  exten- 
sion of  its  use  to  cases  in  which  the  scalp  is  affected  even  with  the 
idiopathic  form  of  the  disease.  For  this  purpose  the  solution  proposed 
by  Mr.  Gooch  (argent,  nitrat.  gr.  lxxx,  acid,  nitric,  gtt.  vj,  aquas  destill. 
f5iv)  is  the  best  form  of  the  caustic.  The  affected  part  must  first  be 
shaved,  or  the  hair  cropped  very  closely.  The  scalp  should  then  be 
freed  of  its  greasiness  by  means  of  soap  and  water,  and  afterwards 
washed  with  pure  water  to  remove  any  portion  of  soap  remaining. 
The  concentrated  solution  may  then  be  applied  several  times  upon 
the  inflamed  part  and  to  the  extent  of  two  or  three  inches  beyond  its 
margin.  In  the  course  of  twelve  hours  it  will  be  seen,  whether  any 
part  of  the  skin  has  remained  untouched,  or  whether  the  inflamma- 
tion has  extended.  In  either  case  the  solution  must  be  applied  again. 
Many  authors  might  be  cited  who  attest  the  value  of  this  method, 
such  as  Tanchou,4  Martin  Solon,3  Jobert,8  &c,  but  the  foregoing  state- 
ments are  perhaps  sufficient. 

Dr.  F.  Hunt  used  the  solid  caustic  to  arrest  salivation  and  cure  the 
ulcerated  gums  resulting  from  this  process.  It  is,  however,  a  far  in- 
ferior application  to  muriatic  acid.  A  solution  of  this  salt  forms  a 
useful  wash  in  chronic  otorrhcea. 

Gonorrhoea.  Attempts  have  been  made  to  cut  short  this  disease  by 
means  of  a  strong  injection  of  nitrate  of  silver.  The  method  is  said 
to  have  originated  with  Carmichael.  It  was  practised  by  Wallace,7 
who  employed  a  solution  containing  fifteen  grains  to  the  ounce,  and 
subsequently  by  Eicord.8  The  last  physician  was  careful  to  point 
out  that  unless  the  remedy  is  used  before  the  acute  inflammatory 
stage,  very  serious  mischief  may  ensue.  Although  the  method,  in 
his  hands,  sometimes  produced  wonderfully  rapid  cures,  yet  the  ex- 
treme pain  of  its  application  and  the  severe  inflammation  it  sometimes 

1  Diekbach,  op.  cit.,  i.  536.  ■  Ibid.  s  Ranking'?  Abstract,  1847,  i.  23. 

4  Lancette  Franchise,  1831,  v.  120.  6  Bull,  de  Tberap.,  vii.  253. 

6  Annales  de  Therap.,  Juill.  1843. 

7  A  Treatise  on  the  Venereal  Disease  (Dublin.  1833),  p.  254. 

8  See  also  Johnson  and  Bartlett  (1817),  Edinb.  Med.  and  Surer.  Jour.,  xiv.  203  ; 
Arnott,  McDonald,  Debeny,  Sec.,  Banking's  Abstract,  v.  221  :  Buknett,  Lancet,  May 
1833. 
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excited,  led  him  afterwards  almost  entirely  to  renounce  its  use.  After 
the  subsidence  of  the  acute  stage,  however,  when  astringent  injections 
in  general  become  appropriate,  none  is  more  efficacious  than  a  weak 
solution  of  this  salt  (gr.  ij  to  f  .iiv),  made  use  of  every  three  or  four 
hours.  Gonorrhoea  of  the  glans  penis  (balanitis)  is  very  advantageously 
treated  by  cauterizing  the  part  superficially,  and  interposing  dry  lint 
between  the  glans  and  its  covering.  The  lint  should  be  renewed  as 
often  as  it  becomes  saturated  with  pus.  If  the  prepuce  cannot  be  re- 
tracted, a  stronger  solution  than  the  one  mentioned  (gr.  xx-xxx  to 
fsj)  may  be  injected  through  its  opening. 

Gonorrhoea  in  females  is  readily  cured  during  its  early  stages  by 
direct  cauterization.  The  solid  caustic  may  be  applied,  according  to 
circumstances,  to  the  vulva  alone,  or  to  the  vagina.  In  the  latter  case, 
a  glass  speculum  should  be  made  use  of,  through  which  the  mucous 
membrane  may  be  cauterized  in  its  whole  extent,  after  which  lint 
should  be  introduced.  After  the  first  application  of  the  solid  caustic, 
and  also  in  mild  cases,  a  strong  solution  of  the  salt  should  be  used 
every  second  or  third  day. 

Leucorrhcea.  A  large  number  of  writers  upon  this  disease  speak 
favorably  of  its  treatment  by  nitrate  of  silver.  Hannay  (1840)  used 
solid  caustic,  introducing  it  as  far  as  the  os  uteri,  and  while  gradually 
withdrawing  it,  cauterized  the  whole  mucous  njembrane  of  the  vagina 
by  giving  a  rotary  motion  to  the  caustic-holder.  He  states  that  out 
of  800  cases,  280  were  cured  by  a  single  application  of  the  remedy. 
Other  reporters  are  far  from  confirming  these  results.  Some  declare 
that  the  method  cures  but  a  small  proportion  of  the  number  treated, 
others  state  that  the  cure  is  not  permanent  and  radical,  and  others  still 
that  it  produces  no  good  effects  whatever.  These  discordant  results 
must  unquestionably  be  referred  to  the  circumstance  that  unsuccessful 
cases  were  principally  those  of  uterine  leucorrhcea,  while  those  in  which 
the  treatment  was  curative  were  probably  examples  of  a  muco-purulent 
discharge  from  the  vagina,  nymphae,  &c.  In  the  first  variety  an  exclu- 
sively local  treatment  is  seldom  curative,  unless  the  disease  is  confined 
to  the  neck  of  the  womb.  Vidal,  it  is  true,  cured  some  cases  by  the 
direct  introduction  of  a  caustic  solution  into  the  uterus,  but  these  are 
exceptional  cases,  and  the  method  itself  being  a  dangerous  one,  is  not 
to  be  recommended.  In  vaginal  leucorrhcea,  on  the  other  hand,  when 
the  disease  has  passed  the  inflammatory  stage,  or  is  originally  suba- 
cute in  its  form,  no  local  application  is  so  effectual  as  the  one  in 
question.  The  strength  of  the  solution  should  vary  with  the  grade 
of  inflammation ;  the  more  chronic  forms  requiring  the  strongest 
solution. 

Chronic  inflammation  of  the  bladder  has  been  successfully  treated 
by  means  of  caustic  injections'  of  the  strength  of  two  grains  to  the 
ounce.  Mr.  Reeves2  reports  several  cases  in  which  the  extreme  suf- 
fering and  annoyance  of  the  affection  were  entirely  removed  by  injec- 
tions of  twenty  grains  of  the  nitrate  of  silver  in  an  ounce  of  water. 

Nitrate  of  silver  was  employed  by  J.  Hunter  for  the  cure  of  stric- 

'  Am.  Jour,  of  Med.  Sci.,  Oct.  1647,  p.  481.  2  Lancet,  June,  1853,  p.  536. 
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turea  of  the  urethra,  through  which  a  bougie  could  not  be  passed,  owing 
to  the  density  of  the  obstacle  or  its  position  in  the  canal.  He  at  first 
made  use  of  a  canula  containing  a  wire,  to  the  end  of  which  a  piece  of 
caustic  was  firmly  attached,  and  afterwards  of  a  bougie  with  caustic 
let  into  its  extremity.  This  he  applied  every  day  or  every  other  day 
for  a  minute  at  a  time,  provided  the  inflammation  produced  did  not 
forbid  so  frequent  a  repetition  of  the  process.  This  method  is  appli- 
cable to  spasmodic  strictures  and  those  of  moderate  extent.  When  the 
stricture  is  long  and  hard,  cauterization  is  comparatively  of  little  ser- 
vice, except  to  reduce  the  morbid  sensibility  of  the  part,  and  hence  to 
render  attempts  at  dilatation  more  successful.  If,  however,  the  stric- 
ture can  be  entered  by  the  cauterizing  instrument,  the  action  of  the 
latter  will  facilitate  the  passage  of  bougies.  An  instrument,  invented 
by  Ducamp  and  improved  by  Lallemand,  may  be  employed  to  cau- 
terize the  sides  of  the  stricture  when  it  can  be  entered.  It  is  also 
very  convenient  for  making  local  applications  of  caustic  to  any  part 
of  the  urethra,  and  to  the  neck  of  the  uterus.  It  has  been  very  ex- 
tensively employed  in  cases  of  involuntary  emissions  of  semen  to  cau- 
terize the  prostatic  portion  of  the  urethra. 

Lunar  caustic  is  a  useful  agent  in  removing  corns.  The  hardened 
and  thickened  Cuticle  should  first  be  softened  by  warm  water  or  a 
poultice,  and  then  pared  away  carefully  so  as  to  avoid  drawing  blood. 
The  corn  should  then,  after  being  moistened,  be  thoroughly  rubbed 
with  the  caustic.  In  about  a  fortnight,  or  whenever  the  blackened 
eschar  is  about  to  separate,  the  same  process  should  be  repeated,  and 
afterwards  renewed  if  necessary. 

Administration. — Nitrate  of  silver  may  be  given  internally  in 
substance  or  in  solution,  but  the  former  mode  is  almost  universally 
preferred.  It  is  generally  prescribed  in  the  pilular  form  made  up 
with  crumb  of  bread,  as  it  was  originally  by  Boyle,  in  1672.  But  as 
this  substance  contains  salt,  which  decomposes  the  nitrate,  in  part  at 
least,  the  latter  may  be  triturated  with  some  vegetable  extract,  or  some 
mild  vegetable  powder  with  mucilage.  The  dose  is  at  first  about  one- 
quarter  of  a  grain  three  times  a  day,  but  may  be  gradually  increased 
to  five,  ten,  or  more  grains  in  the  same  space  of  time.  If.  given  in 
solution,  it  ought  not  to  exceed  one-third  of  that  mentioned.  No  food 
containing  salt  ought  to  be  taken  immediately  before  or  after  its 
ingestion.  A  convenient  mode  of  preserving  fused  lunar  caustic  is  to 
dip  it  into  melted  sealing-wax,  by  which  means  it  gets  a  coating 
which  protects  it  from  the  air.  It  may  then  be  cut  to  a  point  like  an 
ordinary  pencil. 

Antidote. — Chloride  of  sodium  (common  salt),  largely  diluted  and 
in  sufficient  quantity  to  produce  emesis.  The  excessive  local  action 
of  nitrate  of  silver  upon  the  skin,  fauces,  vagina,  &c,  may  be  checked 
by  the  same  agent. 


III.]  CUPRI    SULPHAS. 


CUPRI   SULPHAS.  — Sulphate  of   Copper. 

Sources. — Native  crystals  of  sulphate  of  copper,  as  well  as  a  solu- 
tion of  this  salt,  are  found  in  the  waters  of  copper  mines.  It  is  also 
obtained  by  roasting  the  native  sulphuret  of  copper,  and  sometimes 
by  the  direct  action  of  sulphuric  acid  upon  the  metal. 

Properties.— It  is  generally  met  with  in  large  crystals  of  a  beauti- 
ful dark  blue  color,  which  have  a  styptic,  metallic,  and  very  disagree- 
able taste,  and  a  brassy  smell  when  rubbed.  It  is  soluble  in  one4hird 
of  its  weight  of  cold  water,  and  effloresces  when  exposed  to  the  air. 
Of  its  incompatibles  the  following  may  be  mentioned  as  the  most  im- 
portant: the  alkalies,  earths,  soluble  subcarbonates,  salts  of  lead, 
acetate  of  iron,  and  astringent  vegetable  infusions  and  tinctures. 

Action.  On  Animals. — Schubarth  found  that  half  a  drachm  of 
this  salt  given  to  a  dog  produced  violent  vomiting  and  straining, 
followed  by  exhaustion,  but  the  animal  was  well  in  twenty -four  hours.1 
Much  smaller  doses  have  proved  fatal  to  dogs.  In  an  experiment  of 
Drouard  twelve  grains  caused  the  animal's  death.  Large  doses, 
indeed,  are  fatal  in  a  very  short  time,  if  vomiting  is  prevented  by 
ligation  of  the  oesophagus.  Besides  vomiting,  and  attempts  to  vomit, 
the  other  symptoms  noted  are  convulsions,  great  insensibility,  and 
paralysis.  After  death  the  only  lesion  discovered  is  more  or  less 
inflammation  of  the  stomach.  When  the  other  viscera  are  subjected 
to  the  action  of  hot  water  and  nitric  acid,  appropriate  tests  reveal  the 
presence  of  copper.2 

On  Man. — Applied  to  mucous  membranes  generally,  or  when  taken 
internally  in  small  doses,  as  a  quarter  of  a  grain,  several  times  a  day, 
its  action  may  be  regarded  as  astringent  and  tonic.  Applied  to  a 
wound  or  ulcer,  it  coagulates  the  albumen  by  combining  with  it,  in  the 
manner  of  an  astringent,  but  it  has  no  destructive  or  caustic  action. 
Its  action  upon  the  stomach,  in  large  doses  (5  to  15  grs.),  has  much  in 
common  with  that  of  sulphate  of  zinc,  common  salt,  alum,  mustard, 
&c. ;  in  other  words,  it  is  an  irritant  emetic.  Like  theirs,  its  action  is 
extremely  prompt  and  rapid,  and  it  leaves  no  nausea  nor  malaise 
behind  it.  Clarus  regards  it  as  acting  less  upon  the  mucous  coat  of 
the  stomach  than  upon  the  pneumogastric  nerve.3  Large  or  poisonous 
doses  (oSs  or  more)  are  by  no  means  always  fatal.  In  a  case  in  which 
five  drachms  were  taken  the  symptoms  were  indeed  severe,  but  under 
the  influence  of  diffusible  stimulants  the  patient  recovered.4  Another 
case  is  recorded  in  which  an  ounce  was  swallowed,  with  suicidal  intent, 
after  a  glass  of  rum  punch.  The  patient  refused  to  take  an  emetic, 
but  nevertheless  recovered.5 

The  symptoms  of  acute  poisoning  by  this  substance  are,  according 
to  the  dose,  and  the  powers  of  the  constitution,  headache,  insensi- 
bility, convulsions,  tetanus,  contracted  features,  small  pulse,  cold  skin, 

>  WmfoER,  Wirkung,  &c,  ii.  260. 

2  Danobb  and  Flandri.v,  Annates  de  Therap.,  i.  254. 

*  Arzneimitteltehre,  p.  880.  *  Taylor,  Med.  Jurisp.  (Am.  ed.),  p.  370. 

s  Dierbacii,  Neu.ste  Eutdeck.,  iii.  098.  * 
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colic,  vomiting,  which  is  generally  violent,  sometimes  suppression  of 
urine,  and  occasionally  jaundice.  'Recovery  is  usually  rapid  and  com- 
plete. Sometimes,  but  rarely,  there  remains  for  several  weeks  a 
liability  to  vomiting,  with  colic  and  diarrhoea,  extreme  debility  and 
more  or  less  emaciation.  There  is  a  form  of  enteritis  marked  by 
diarrhoea,  tenderness  of  abdomen,  vomiting,  and  sometimes  bloody 
stools,  which  is  produced  by  exposure  to  the  emanations  of  copper 
and  by  the  ingestion  of  its  salts  (the  acetate  especially)  mixed  with 
the  ordinary  food ;  but  such  effects  are  not  traceable  to  the  sulphate, 
of  which  several  grains  a  day  have  been  taken  for  a  period  of  one  or 
two  months,  or  even  much  longer,  without  any  constitutional  dis- 
turbance.1 

When  death  occurs  soon  after  a  poisonous  dose  of  this  substance 
has  been  swallowed,  the  only  perceptible  lesion  is  an  intense  redness 
of  a  portion  of  the  gastric  mucous  membrane,  and  more  or  less  inflam- 
mation of  the  oesophagus  and  small  intestine.  When  the  dose  has 
been  very  large,  and  fatal  after  a  considerable  interval,  ulceration  and 
sloughing  of  the  bowels  have  been  found,  and  even  perforation  of  the 
peritoneum. 

Uses.  As  an  Emetic. — "It  has  been  recommended  for  its  rapid 
operation  as  an  emetic,  but  sulphate  of  zinc  is  quite  as  prompt  in  its 
action,  without  involving  a  risk  of  permanent  injury  to  the  stomach." 
This  statement  of  Richter,2  which  also  has  been  repeated  by  Christison, 
has  no  foundation  in  fact.  We  can  discover  no  case  in  which  emetic 
doses  of  sulphate  of  copper  have  proved  in  any  degree  mischievous, 
and  do  not  hesitate  to  recommend  it  as  the  equivalent  of  sulphate  of 
zinc  in  cases  of  narcotic  poisoning,  or  whenever  vomiting  without  nausea 
is  to  be  excited. 

Croup. — It  was  first  used  in  Germany  as  an  emetic  in  this  disease 
by  Hoffmann,  of  Hesse,  in  1821.  Kopp,  who  soon  afterwards  published 
a  statement  of  its  efficacy,3  was  followed  by  a  host  of  writers  equally 
loud  in  its  praise,  of  whom  may  be  mentioned  Zimmermann,  Fielitz, 
Gittermann,  Serlo,  Malin,  Droste,  Wunderlich,  Hankel,  Nyborg, 
Camerer,  Schlesier,  Schwabe,4  and  Aberle.5  A  very  large  proportion, 
how  large  cannot  certainly  be  known,  of  their  cases,  were  of  spasmodic 
croup,  and  prove  conclusively,  it  may  be  incidentally  remarked,  that 
nauseants  are  not  essential  to  produce  the  resolution  of  that  disease. 
But  all  of  the  cases  were  not  of  this  description.  Not  a  few  were 
examples  of  pseudo-membranous  laryngitis.  But  leaving  those  just 
referred  to  out  of  the  question,  reference  may  be  made  to  the  report 
of  Beringuier,6  containing  five  cases,  in  all  of  which  the  pseudo- 
membranous form  of  the  disease  was  unequivocal.  They  all  recovered 
under  the  use  of  this  substance  administered  after  depletion,  which 
agency,  indeed,  the  reporter  considered  as  a  very  important  preparation 
for  the  emetic.  M.  Beringuier  gave  two  grains  of  the  medicine,  and 
repeated  this  dose  in  five  minutes,  unless  vomiting  occurred  sooner. 
Sometimes  he  increased  the  dose  to  four  grains.     In  no  instance  were 

>  Blakdet,  Journal  de  Med.,  1845,  p.  68.  *  Ausfiirlich.  Arzneim.,  iv.  493. 

»  Brit,  and  For.  Med.  Rev.,  i.  568.  *  Dierbach,  op.  cit.,  iii.  699. 

1  Brit,  and  For.  Med.  Rev.,  xvii.  557.  6  Aunales  de  Tkeiap.,  iv.  151. 


In/J  CUPRI   SULPHAS.  «*■ 

anv  bad  consequences  produced  by  it,  and  particularly  ^J^™^ 
of   the   stomach.     Godefroy1   reported   seventeen  cases   ot       ioup, 
ten  of  which  were  unquestionably  of  the  V^^fj^  leZ 
They  all  recovered  under  the  use  of  the  emetic,  ^e^eWhtc^B 
tion  and  cauterization  of  the  pharynx.    Mar  el  alsorepo  Jted  eight  « ,es 
of  pseudo-membranous  croup,  six  of  which  recovered  aft er  the  use  o 
emetic  doses  of  sulphate  of  copper,  and  Missoux  f^J^V°£ 
but  two  out  of  twenty-two  cases  in  which  the  medicine >  was  adminis- 
tered in  five  gram  doses/     Kissel  saved  twelve  out  of  fourteen  cases 
of  this  diseased  by  using  an  alcoholic  solution  of  the  acetate  of copper^ 
He  maintains  that  the  medicine  cures  less  by  its  emetic  operation  than 
by  a  specific  action  in  non-emetic  doses/    It  is  due  to  a. just  appreciation 
of  this  subject  to  state  that  the  testimony  which  has  been  adduced    s 
not  wholly  uncontradicted.     Dr.  Hannay*  states  that  he  made  a  fair 
and  careful  trial  of  it  in'six  cases,  and  in  all  the  issue  was  death      buch 
of  the  particulars  as  are  furnished  corroborate  his  general  statement 
and  show  that  he  not  only  used  the  remedy  faithfully,  but  conjoined 
with  it,  also,  depletion  and  mercurial  inunctions.     On  the  whole,  it 
follows  from  the  above  survey  of  the  subject,  that  sulphate  of  copper 
is  a  valuable  emetic  in  croup  whenever  emetics  can  do  good  but  that 
it  will  fail  whenever  the  act  of  vomiting,  vigorously  performed,  is 
unable  to  free  the  air-passages  of  the  concretions  that  line  them.       _ 

/>tWi<m.— Elliotson6  regarded  it  as  superior  to  every  other  astrin- 
gent in  chronic  diarrhoea.  He  administered  it  in  pilular  form,  com- 
bined with  opium,  in  doses  of  from  one  to  three  grains  three  times  a 
day  and  given  after  meals.  If  taken  alone,  and  upon  an  empty 
stomach,  he  found  that  it  sometimes  occasioned  nausea  and  diarrhoea 
Pereira  employed  it  successfully  for  infantile  diarrhoea,  in  doses  ot 
one-twelfth  of  a  grain.  - 

Intermittent  Fevers.-Ii  is  stated,  by  Hoffmann,  Adair,  Bichter,  and 
Monro  to  have  been  very  effectual  in  obstinate  quartan  and  other 
a-ues'  Of  its  use  in  quartans,  Chapman  says:7  "  I  know  not  a  remedy 
entitled  to  much  greater  confidence."  He  gave  it  in  doses  of  one- 
quarter  of  a  grain,  combined  with  opium,  three  or  four  times  a  day. 
It  has  also  been  given  in  atonic  dropsy  and  in  several  convulsive  diseases, 
but  its  value  in  these  cases  is  far  from  being  ascertained. 

Externally.— -The  most  ordinary  application  of  sulphate  of  copper  is 
to  repress  the  exuberant  or  flabby  granulations  of  certain  ulcers,  and 
to  stimulate  such  as  are  slow  to  granulate.  It  is  much  used  for  syphi- 
litic ulcers  of  this  character,  and  also  for  phagedenic  ulcerations  In 
chronic  forms  of  conjunctivitis,  particularly  with  a  granular  state  of  the 
membrane,  the  application  of  a  crystal  of  sulphate  of  copper  to  the 
ocular  surface  of  either  eyelid  is  often  of  great  service.  In  solution  it 
has  also  been  used  to  arrest  the  development  of  purulent  ophthalmia. 
Dr.  B.  H.  Coates"  found  this  remedy,  "  beyond  all  comparison,"  the 

»  Bull    de  Therap.,  xxix.  72,  and  Jour,  des  Connaissances,  &c,  Juill.  1845. 

*  Bull,  da  Therap.,  xxxviii.  327.  3  Bull,  de  Therap.,  Iv.  555. 

•  Journal  fttr  Pharmacodynamic  i.  194,  198. 

»  Loud.  Med.  Gaz.,  July,  1840,  p.  5b3.  6  Med.-Chir.  Trans     xm.  451. 

■>  Therapeutics,  ii.  451.  8  N.  Am.  Med.  and  Surg.  Jour.,  n.  20. 


328  IRRITANTS.  [CLASS 

best  for  "  gangrene  of  the  mouthy  The  epidemic  which  Dr.  C.  describes 
was  one  of  ulcerative  stomatitis;  but  the  value  of  the  application  m 
gangrene  of  the  mouth  also  is  attested  by  Dewees,  Drs.  Condie,  J.  F. 
Meigs,  and  others.  Dr.  Coates  used  the  following  formula  :  R. — Cupri 
sulp°h.'  gr.  cxx  ;  pulv.  cinchonae  gss  ;  aquas  §iv.  S.— To  be  applied  to 
the  ulcerated  parts  twice  a  day.  Sulphate  of  copper  may  also  be  used 
for  superficial  ulcers  of  the  mouth,  and  especially  for  those  occasioned 
by  mercury;  to  arrest  the  flow  from  bleeding  surfaces,  such  as  ulcers 
or  wounds  in  spongy  tissues;  as  a  wash  in  gutta  rosacea  (gr.  ij  to  Ij); 
dissolved  in  whiskey,  as  a  wash  in  alopoecia;  to  correct  foul  odors  aris- 
ing from  gangrenous  parts ;  as  an  injection  in  gleet  and  chronic  leucor- 
rhcea,  &c. 

Administration  and  Dose. — This  medicine  is  administered  inter- 
nally either  in  substance  or  in  solution,  but  the  former  mode  is  pre- 
ferable. As  an  emetic,  from  two  to  fifteen  grains  in  powder,  mixed  with 
white  sugar,  may  be  given  every  ten  minutes  until  vomiting  takes 
place.  As  a  tonic  or  astringent,  from  a  quarter  of  a  grain  to  two  or  mort 
grains  may  be  prescribed,  in  pilular  form,  three  or  four  times  a  day. 
For  external  use  solutions  are  chiefly  employed.  They  may  contain 
from  one  to  ten  or  more  grains  to  the  ounce  of  water.  The  solution 
should  not  be  measured  in  a  silver  spoon,  which  it  discolors  by  the 
precipitation  of  metallic  copper. 


ZINCI   CHLORIDUM.  — Chloride  of   Zinc. 

Preparation  and  Properties. — This  substance  is  prepared  by 
dissolving  zinc  or  its  oxide  or  carbonate  in  hydrochloric  acid,  and 
then  filtering  the  solution  and  evaporating  it  to  dryness.  It  is  a 
grayish-white,  semitransparent,  and  gelatinous  substance,  but,  if  fully 
dried,  becomes  solid  and  pulverizable.  It  deliquesces  on  exposure  to 
the  air,  is  soluble  in  water,  alcohol,  and  ether,  and  unites  with  both 
albumen  and  gelatin.     It  has  an  acrid  and  metallic  taste. 

Action. — In  small  and  properly- adjusted  doses  chloride  of  zinc  is 
said  to  act  as  a  stimulant  and  tonic  to  the  nervous  system,  and  to 
increase  the  urinary  secretion.  In  large  doses  it  is  a  powerful  irritant 
poison,  occasioning  pain  in  the  stomach,  nausea,  vomiting,  anxiety, 
quick,  short  breathing,  a  small,  rapid  pulse,  cold  sweats,  syncope,  and 
convulsions.1 

Applied  externally,  ifc  is,  when  undiluted,  a  powerful  cqrrosive  irri- 
tant, but  according  to  Iiancke,  it  differs  from  several  other  caustics — ■ 
those,  for  example,  prepared  with  corrosive  sublimate  and  arsenic — 
in  producing  but  little  pain  or  mischievous  reaction.  Its  action  is 
thus  described  by  Ure.  Soon  after  it  is  applied  a  sense  of  warmth  is 
felt  in  the  part,  which  is  quickly  followed  by  a  severe  burning  pain, 
which  continues  for  seven  or  eight  hours,  and  subsequently  by  the 
death  of  the  cauterized  tissue.     It  forms  a  whitish  eschar,  which  sepa- 

1  "Wibmek,  Wirkuug.  &c,  v.  458. 
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rates  in  the  course  of  from  eight  to  twelve  days.'  This  caustic,  says 
Vogt,2  is  useful,  because,  if  absorbed,  it  can  do  no  injury,  and  it  is  there- 
fore appropriate  when  large  abnormal  growths  are  to  be  destroyed. 
Nor  does  it  produce  a  foul  s4ough  like  the  chloride  of  antimon}^,  the 
caustic  alkalies,  &c,  nor  an  inflamed  sore  with  profuse  discharge,  but 
it  leaves  behind  a  clean  granulating  surface,  discharging  healthy  pus, 
and  tending  rapidly  to  cicatrization.  In  this  respect  it  resembles  the 
nitrate  of  silver  more  than  any  other  caustic. 

Uses. — This  agent  has  been  used  internally  in  a  great  number  of 
constitutional  cachexias — syphilitic,  scrofulous,  scorbutic,  cancerous, 
&c. ;  but  the  danger  of  its  operation  should  dissuade  from  employing 
a  remedy  of  such  inferior,  and,  indeed,  questionable  value. 

Externally  it  has  been  recommended  by  Vogt  as  a  very  efficient 
application  to  ulcers  in  persons  of  a  torpid  and  cachectic  constitution, 
or  whenever  they  present  a  foul  and  flabby  look,  and  discharge  an 
abundant  thin  and  acrid  matter.  Canquoin  used  it  extensively  to 
remove  cancerous  tumors,  &c,  and  he  claims  to  have  cured  four-fifths 
of  one  hundred  and  twenty-six  cases  by  its  means.  He  made  use  of 
a  paste  of  various  strengths,  containing  one  part  by  weight  of  the 
chloride  to  two,  three,  four,  or  five  parts  of  flour.  This,  when  formed 
into  disks  proportioned  in  size  and  thickness  to  the  extent  of  the  dis 
eased  part,  was  allowed  to  produce  an  eschar  which  varied  from  a 
line  to  more  than  an  inch  in  thickness,  according  to  the  strength  of 
the  paste,  the  duration  of  its  contact  with  the  morbid  tissue,  and  the 
firmness  of  the  latter.  After  separation  of  .the  eschar  a  stimulant 
resinous  plaster  was  applied.  According  to  its  proposer,  the  advan- 
tages of  this  treatment  are,  that  the  action  of  the  caustic  is  limited  to 
the  diseased  parts,  that  it  is  less  painful  than  the  arsenical  paste,  that 
it  destroys  the  offensive  smell  of  the  sore,  and  that  the  wound  left  by 
it  heals  rapidly.3  Superficial  cancerous  ulcers  have  also  been  treated 
successfully  by  Mr.  Lawrence,  McClintock,  and  others,  with  this  caus- 
tic.4 In  1857  and  1858,  the  attention  of  English  surgeons  was  drawn 
to  the  operation  of  a  secret  remedy  proposed  as  a  cure  for  cancer  by 
an  American  named  Fell,  and  which  turned  out  to  be  chloride  of  zinc 
mixed  with  an  inert  vegetable  powder.  After  attracting  a  great  deal 
of  notice,  and  having  been  thoroughly  put  to  the  test,  the  same  con- 
clusion was  arrived  at  as  on  other  occasions  of  its  use,  viz.,  that  the 
efficacy  attributed  to  it  is  illusory,  that  it  does  not  act  upon  the  skin 
while  the  epidermis  remains  whole,  that  its  action  is  not  complete  in 
less  than  one  or  two  days,  and  that  it  produces  such  intolerable  pain 
that  patients  of  the  greatest  fortitude  are  unwilling  to  submit  to  a 
second  application  of  it.5  These  statements,  and  those  already  given, 
are  doubtless  both  exaggerated.  In  spite,  however,  of  the  real  value 
of  this  caustic  in  cancerous  disease,  it  is  certainly  much  less  used,  and 
is  probably  much  less  effectual  and  prompt  in  its  action,  than  the 
arsenical  paste.  It  has  been  applied  to  remove  other  abnormal 
growths.     Calloway  employed  it  for  the  destruction  of  nsevi  materni, 

1  Lond.  Med.  Gaz.,  xvii.  571.  *  Lehrbuch,  3tte  Aufl.,  i.  335. 

3  Bobbbnheim,  Handbuch  rter  Pract.  Arzneira.       *  Walshk,  On  Caueer,  p.  219. 
6  Trousseau  and  Pidoux,  Therapeutique,  3eiiie  ed.,  i.  413. 
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and   Ilancke,  of   Breslau,  for    these   tumors,  for  fungus  hsematodes, 
malignant  pustule,  &c.  ,        . 

Administration.— If  used  internally,  a  solution  may  be  made  ot 
half  an  ounce  of  chloride  of  zinc  to  three  fiuidounces  of  spirit  of 
sulphuric  ether,  and  prescribed  in  doses  of  from  four  to  eight  drops 

twice  a  day. 

For  external  application,  when  a  powerful  caustic  operation  is 
sought,  the  method  of  Canquoin,  already  indicated,  is  the  best.  When 
a  more  superficial  action  is  desired,  the  concentrated  solution  may  be 
applied  by  means  of  a  brush  until  it  excites  a  burning  pain.  In  the 
case  of  indolent  sores,  applications  subsequent  to  the  first  should  be 
made  with  a  weaker  solution. 

Antimonii  et  Potass^e  Tartras,  vid.  Emetics. 


ANTIMONII  TERCHLORIDUM.— Terchloride 

of   Antimony. —  Butter   of   Antimony. 

Preparation  and  Properties. — This  substance  is  obtained  by  the 
action  of  liquid  hydrochloric  acid  upon  persulphuret  of  antimony. 
During  the  process  sulphuretted  hydrogen  escapes,  and  a  terchloride 
of  antimony  dissolved  in  hydrochloric  acid  remains.  The  latter  is 
driven  off  by  distillation. 

Terchloride  of  antimony  is  a  transparent  liquid,  generally  of  a  yel- 
lowish tinge,  an  oleaginous  consistence,  and  a  penetrating  and  acrid 
odor.  When  exposed  to  the  air,  it  gives  off  thick  grayish-white 
vapors,  and  becomes  turbid. 

Action. — Four  cases  of  poisoning  by  this  preparation  are  collected 
by  Dr.  Taylor.1  In  three  of  them  the  quantity  taken  varied  from 
two  to  five  drachms,  and  all  the  patients  recovered;  in  the  remaining 
case,  which  was  fatal,  between  two  and  three  ounces  were  taken  with 
a  suicidal  purpose.  The  principal  symptoms  were  these :  faintness, 
prostration,  collapse,  a  cold  and  clammy  state  of  the  skin ;  dilatation 
of  the  pupils,  a  small  accelerated  pulse ;  vomiting,  painful  deglutition, 
pain  in  the  epigastrium  and  abdomen,  excoriation  or  ulceration  of  the 
fauces,  oesophagus  and  stomach.  In  the  fatal  case  the  mucous  mem- 
brane of  the  stomach  and  small  intestine  was  completely  destroyed, 
and  appeared  as  if  charred. 

Uses. — It  is  employed  exclusively  as  a  caustic.  Although  very 
searching,  it  does  not  occasion  very  severe  pain  nor  much  inflamma- 
tion, but,  owing  to  its  liquid  form,  is  apt  to  extend  its  action  unduly. 
It  produces  a  white  eschar,  which  leaves,  on  separating,  a  clean  and 
healthy  surface.  It  has  been  used  to  repress  excessive  granulations 
in  ulcers ;  to  extirpate  chancres,  carbuncles,  and  warts ;  to  cauterize 
poisoned  punctured  wounds,  such  as  those  made  by  rabid  animals 
and  venomous  reptiles ;  and  to  remove  pannus,  pterygium,  opacity  of 
the  cornea,  &c. 

1  On  Poisons  (2d  Am.  ed  ),  p.  489. 
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Administration-. — This  caustic  may  be  applied  by  means  of  a 
camel's  hair  pencil.  In  affections  of  the  eye  it  must  be  very  cau- 
tiously employed,  and  any  excess  of  it  immediately  washed  away  with 
milk  and  water. 

If  taken  internally  by  accident  or  design,  magnesia  or  some  one  of 
the  alkaline  carbonates  "should  be  administered  at  once,  and  vegetable 
astringents  afterwards. 


VEGETABLE  IRRITANTS. 


SINAPIS.  — Mustard.1 

Description. — The  seeds  of  the  Sinapis  nigra  and  S.  alba.  These 
are  annual  plants,  and  both  of  them  natives  of  Europe.  They  are, 
however,  cultivated  in  this  country.  Black  mustard  seeds  are  small, 
globular,  rugose,  of  a  reddish  or  blackish-brown  color  without,  and 
yellow  within,  inodorous  when  whole,  but  when  crushed  exhaling  a 
strong  and  pungent  smell ;  their  taste  is  hot,  bitterish,  and  somewhat 
unctuous.  White  mustard  seeds  are  larger,  of  a  yellowish  color,  and 
a  less  biting  taste. 

History. — Hippocrates*  speaks  of  mustard  as  being  hot  and  purga- 
tive, but  apt  to  produce  incontinence  of  urine.  Dioscorides3  recom- 
mends it  to  be  chewed  to  purge  the  brain  of  phlegm,  and  to  be  used 
as  a  gargle  with  honey  and  water  for  inflammation  of  the  throat,  and 
as  a  sternutatory  in  epilepsy  and  hysteria.  He  directs  it  to  be  applied 
to  the  shaven  scalp  in  lethargy,  as  a  rubefacient  cataplasm  mixed  with 
the  pulp  of  figs  in  sciatica,  and  for  other  pains,  and  generally  as  a 
counter-irritant.  According  to  this  writer,  it  promotes  the  growth  of 
hair  in  bald  places,  acts  as  a  cosmetic,  and  cures  obstinate  eruptions 
of  the  skin  when  mixed  with  ointments  or  with  vinegar.  It  is  taken 
in  substance  or  mixed  with  liquids  for  intermittent  fevers ;  it  is  also 
added  to  vesicating  plasters  and  to  those  for  scabies.  Bruised  and 
applied  upon  a  fig  behind  the  ears,  it  cures  deafness  and  tinnitus  aurium. 
Its  juice,  with  honey,  is  recommended  as  a  remedy  for  roughness  of 
the  eyelids  and  weakness  of  sight. 

Archigenes,  who  lived  in  the  reign  of  Trajan,  wrote  a  treatise  on 
the  external  use  of  mustard  (de  sinapismo),  extolling  it  as  a  remedy  for 
nearly  all  chronic  diseases.  He  directed  its  application  to  the  head 
in  mania  and  epilepsy,  and  the  use  of  suppositories  containing  it  in 
paralysis  of  the  rectum.  He  was  also  acquainted  with  the  powers  of 
vinegar  to  weaken  the  action  of  mustard,  a  fact  that  Aetius  also  alludes 
to  in  these  words,  "  Acetum  enim  sinapis  vim  discussit."  The  first-named 
writer  directed  the  medicine  to  be  applied  upon  figs,  or,  if  the  skin 

1  Mustard,  from  mustum  nrdois,  because  it  was  formerly  manufactured  from  must,  or 
new  wine    and  the  powdered  grains  of  the  plant. — M^rat. 

2  De  Dieta,  ii.  25.  >  Mat.  Med.,  ii.  14S. 
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was  very  sensitive,  upon  bread,  and  ordered  the  part  to  be  first 
sponged  with  hot  water,  when  a  rapid  action  of  the  sinapism  was 
desired.  Ceelius  Aurclianus  alludes  to  the  emetic  properties  of  mus- 
tard, and  advises  it  to  be  given  with  bread  as  a  vermifuge.1  Ruffus 
recommends  the  seed  of  mustard  as  a  laxative.2  Aretasus  speaks  of  it 
as  a  stimulant  and  revulsive  in  chronic  affections  of  the  lungs,  in  ton- 
sillitis, in  headache,  in  apoplectic  states  of  the  brain ;  as  an  emetic  in 
epilepsy;  and  of  its  use  in  poultices  to  hasten  the  discharge  of  chronic 
pleurisy  when  the  fluid  points  externally.3  In  his  Commentaries, 
Matthiolus  directs  a  poultice  of  bruised  mustard  seed,  flour,  and  vine- 
gar, as  a  remedy  for  the  bites  of  serpents  and  scorpions,  and  an  infu- 
sion of  the  seeds  to  relieve  poisoning  by  mushrooms.  He  recommends 
it  also  as  a  palliative  for  asthma,  as  diuretic,  and  as  emmenagogue. 

Action.  On  Animals. — The  peculiar  action  of  mustard  depends 
upon  the  acrid  oil  developed  in  its  seeds  by  their  admixture  with  water 
or  the  process  of  distillation.  The  effects  of  this  oil  may  be  illustrated 
by  the  experiments  of  Mitscherlich,  from  which  it  may  be  inferred 
that — 

1.  Essential  oil  of  mustard  is  a  virulent  poison.  A  drachm  of  it 
destroyed  a  rabbit  in  two  hours,  and  half  an  ounce  in  fifteen  minutes. 
Of  all  the  oils  hitherto  tried,  it  is  the  most  poisonous,  even  more  so 
than  that  of  bitter  almonds. 

2.  It  is  absorbed  ;  for  its  odor  was  perceptible  upon  the  breath  and 
in  the  peritoneal  cavity  of  the  animals  opened  immediately  after  death. 
The  smell  of  the  urine,  on  the  other  hand,  was  peculiar,  and  somewhat 
like  that  of  horseradish. 

3.  The  stomach  and  bowels  were  but  slightly  inflamed,  but  the  ves- 
sels were  gorged  with  thick  and  dark  blood.  The  irritability  of  the 
heart  and  the  other  muscles  continued  for  an  unusual  time  after  death. 

4.  The  actual  symptoms  of  the  poisoning  were  these :  Great  fre- 
quency of  the  heart's  action,  speedy  loss  of  sensibility  and  muscular 
power,  feebleness  of  the  heart's  pulsations,  difficult  respiration,  re- 
peated convulsions,  great  insensibility,  coldness  of  the  external  parts 
and  death. 

On  Man. — Mustard  seed  taken  whole,  and  in  doses  of  a  teaspoonful 
three  or  four  times  a  day,  have  a  laxative  action  on  the  bowels,  and 
are  discharged  without  perceptible  change.  In  a  fatal  case  of  perito- 
nitis, the  cause  of  the  attack  appeared  to  be  a  mustard  seed  lodged  in 
the  appendix  vermiformis.  That  such  an  event  is  one  of  not  impro- 
bable occurrence  is  shown  by  the  numerous  instances  in  which  small 
shot,  cherry-stones,  &c,  have  occasioned  a  similar  accident. 

Powdered  mustard  produces  a  peculiar  prickling  and  lively  burn- 
ing when  applied  to  the  tongue,  and  moderately  large  quantities  excite 
similar  sensations  in  the  throat  and  stomach.  It  promotes  the  diges- 
tion of  food,  but  an  habitual  use  of  it,  as  of  all  stimulant  condiments, 
enfeebles  the  stomach.  In  large  quantities,  and  diffused  through 
water,  it  serves  as  a  prompt  and  efficient  emetic,  but  care  must  be 
taken  to  evacuate  the  dose  completely  from  the  stomach,  lest  it  cause 

'  Stkcmpf,  6p.  cit.,  ii.  67.  2  Adams,  Comm.  on  Paul.  iEgiuet.,  iii.  2G4. 

3  Cpuip.,  lib.  i.  cap.  2  and  10;  lib.  ii.  cap.  1,  &c. 


in.]  sinapis.  333 

inflammation  of  this  organ.  Van  Swieten  relates  a  case  of  neglect  of 
this  precaution,  which  terminated  fatally  on  the  third  day. 

In  the  form  of  sinapism;  mustard  produces,  after  the  lapse  of  three 
or  four  minutes,  an  acute  prickling  and  stinging  pain,  which  after- 
wards grows  burning,  and  seems  to  penetrate  deeper  and  deeper.  It 
has  been  compared  to  the  pain  of  a  red-hot  iron  held  at  a  little  distance 
from  the  body.  A  sensation  is  then  perceived  as  if  the  part  were 
being  constricted  or  compressed,  and  is  more  tolerable  than  the  former, 
but  after  a  few  minutes  the  burning  pain  revives  and  speedily  grows 
insupportable.  From  the  moment  when  pain  is  first  felt  the  skin 
becomes  red  and  rapidly  inflames ;  this  state  augments,  indeed,  even 
after  the  removal  of  the  sinapism.  The  redness  generally  remains  for 
several  days,  after  which  the  cuticle  usually  exfoliates ;  but  the  part 
continues  to  be  very  sensitive  for  a  much  longer  period.  The  time 
necessary  for  producing  these  effects  varies  with  the  sensibility  of  the 
skin,  but  they  are  usually  developed  by  less  than  half  an  hour'»  use 
of  the  plaster.  Its  longer  contact  vesicates  the  skin,  and  is  apt  to 
produce  ulcers  which  are  singularly  difficult  to  heal.  Sometimes  the 
skin  remains  permanently  discolored.  Freshly-powdered  mustard  acts 
more  rapidly,  but  not  more  efficiently,  than  what  has  been  prepared 
for  several  months.  As  was  remarked,  the  rapidity  and  the  degree  of 
action  of  sinapisms  are  proportioned  to  the  delicacy  of  the  skin  to 
which  they  are  applied.  Hence  the  caution  demanded  in  using  them 
»on  females  and  young  children.  Their  mischievous  effects  upon  the 
latter  have  been  pointed  out  by  Valleix,1  who  remarked  that  the  pain 
caused  by  them  may  become  dangerous  at  an  age  when  all  strong  im- 
pressions upon  the  nervous  system  are  apt  to  be  followed  by  cerebral 
excitement.  Here  the  benefits  of  counter-irritation  are  purchased  at 
a  ruinous  price.  In  his  little  work  on  Infant  Therapeutics,  Beck  has 
also  dwelt  upon  the  dangers  of  incautiously  using  these  remedies  in 
young  persons,  dangers  which  he  illustrates  by  a  case  in  which  sup- 
puration, gangrene,  and  death  were  produced  by  a  mustard  poultice 
applied  by  mistake  to  the  swollen  glands  of  a  child's  neck. 

Some  curious  phenomena  developed  by  general  baths  containing 
mustard  have  been  pointed  out  by  MM.  Trousseau  and  Bonfils.2  At 
a  temperature  of  86°  F.,  the  patients  experienced  wandering  chills  in 
the  loins,  the  back,  the  abdomen,  and  limbs,  followed  by  a  decided 
sense  of  coldness  in  the  loins  and  abdomen,  and  afterwards  by  shud- 
dering, and  shivering,  slight  twitching  of  the  lips  and  limbs,  and  chat- 
tering of  the  teeth.  The  expression  of  the  countenance  changed,  and 
the  patients  complained  of  suffering  from  cold.  Meanwhile  the  skin 
remained  at  the  temperature  of  the  bath,  and  the  pulse  was  but 
slightly  accelerated.  By  degrees  the  skin  gave  evidence,  by  its  red- 
ness, of  the  irritant  action  of  the  mustard,  yet  without  any  sensation 
of  heat  until  after  the  patient  had  withdrawn  from  the  water.  Then 
reaction  was  established,  and  general  heat  of  the  surface  with  stingino' 
and  burning  sensations  was  experienced. 

Oleum  Sincqnnum. — Volatile  oil  of  mustard  was  formerly  procured 

1  Bull,  de  Therap.,  xxvii.  184.  2  Ibid.   lv.  25. 
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in  an  impure  state  bv  expression  merely,  and  was  employed  as  a  rube- 
facient in  painful  and  spasmodic  disorders.  It  seems  to  have  been 
first  used  for  medicinal  purposes  in  a  separate  state  in  1820,  at  Cadiz, 
and  some  years  afterwards  (1831)  a  saturated  solution  of  the  oil  in 
water  was  employed.  This  oil  is  most  usually  obtained  by  distilla- 
tion from  black  mustard  seeds  after  the  removal  of  the  fixed  oil  by 
pressure.  Water  seems  to  be  necessary  for  its  extraction.  This  fluid 
is  regarded  as  causing  by  its  presence  such  a  reaction  between  the 
myronate  of  potassa  and  the  myrosyne  of  the  seeds  as  results  in  the 
production  of  a  volatile  oil.  White  mustard  seed  contains  myrosyne, 
but  not  the  myronate  of  potassa;  it  has,  however,  among  its  constitu- 
ents a  substance  analogous  to  the  latter,  which  develops  an  acrid 
principle  of  feebler  power,  but  of  the  same  nature  as  that  contained 
in  the  black  variety.  It  is  essential  to  the  development  of  these  acrid 
products  that  a  low  degree  of  heat  should  be  employed.  For  hot 
watef,  alcohol,  and  the  acids,  equally  prevent  their  formation  by 
coagulating  the  myrosyne. 

Volatile  oil  of  mustard  is  of  a  white  or  lemon  color,  and  extremely 
acrid  and  pungent,  exciting  the  secretion  of  tears  when  smelled.  A 
single  drop  of  it  upon  the  tongue  causes  an  insufferable  burning  pain, 
which  extends  to  the  nose,  throat,  and  stomach.  Upon  the  skin  it  acts 
promptly  and  severely  as  a  caustic.  Prevost  applied  some  of  it  to  the 
shaven  skin  of  a  dog,  and  produced  signs  of  extreme  suffering,  fol- 
lowed by  the  formation  of  a  large  blister.1 

The  fixed  oil  of  mustard  is  mild,  inodorous,  somewhat  thicker  than 
olive  oil,  and  of  an  amber  color.  Its  sp.  gr.  is  0.917.  It  forms  a  very 
hard  soap,  and  acts  as  a  purgative  in  doses  of  two  ounces. 

Uses. — In  that  form  of  gastric  disorder  known  as  atonic  dyspepsia, 
and  which  appears  to  be  a  simple  debility  of  the  digestive  organs, 
mustard  is  advantageous  both  as  a  condiment  and  when  taken  in 
the  whole  seed.  The  latter  is  perhaps  the  preferable  form  when,  as 
generally  happens,  the  bowels  are  constipated.  With  their  restoration 
to  a  healthy  action,  the  flatulence,  oppression,  nervous  action,  &c,  usually 
disappear.  In  this  manner  certain  forms  of  nervous  disease,  and  hypo- 
chondriasis particularly,  have  been  greatly  benefited. 

Mustard  is  one  of  the  most  prompt  and  efficient  emetics  that  can  be 
used,  and  is  peculiarly  appropriate  where  it  is  desirable  rather  to  stimu- 
late than  to  depress  the  system.  Such  is  the  case  in  narcotic  poisoning, 
for  which  this  agent  should  always  be  employed  in  preference  to  the 
more  usual  ones.  In  that  stage  of  delirium  tremens  when  a  timely 
emetic  will  cut  short  the  attack,  none  is  so  appropriate  as  mustard. 
The  late  Dr.  Joseph  Klapp,  of  Philadelphia,  had  a  large  and  successful 
experience  in  its  use,  and  published  striking  reports  of  its  efficacy.2 

In  atonic  dropsy,  Mead  and  others  have  extolled  the  virtues  of  mus- 
tard seed;  but,  except  as  an  adjuvant  to  other  and  more  active  treat- 
ment, it  is  of  no  value  in  this  affection.  An  infusion  of  this  seed  in 
cider  has  more  to  recommend  it  in  the  case  in  question,  and  mustard 
whey  might  probably  conspire  with  it  as  a  stimulant  diuretic. 

1  WiBM'  r.  Wirkang  der  Arzneitn.  n.  Gifte,  v.  43. 
8  Phila.  Med.  Recorder,  i.  462,  478. 
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Chronic  pulmonary  catarrh,  attended  with  asthmatic  symptoms,  is 
said  to  be  benefited  by  the  use  of  mustard  seed.  The  evidence  upon 
this  point  is  not,  however,  conclusive.  Numerous  other  remedies  have 
more  in  their  favor. 

It  has  already  been  mentioned  that  mustard  was  successfully  em- 
ployed by  the  ancients  in  certain  cutaneous  disorders.  M.  Julia  Fonte- 
nelle  made  use  of  water  impregnated  with  the  essential  oil  of  mustard 
for  the  same  purpose,  and  he  reports  twelve  cases  of  scabies  as  having 
been  cured  by  its  means.1  A  strong  opinion  in  favor  of  the  depura- 
tive  action  of  this  remedy  is  expressed  by  M.  Trousseau,  who  asserts 
that,  by  continuing  its  use  for  a  long  time,  he  has  cured,  or  put  in  the 
way  of  cure,  cases  of  cutaneous  disease  and  of  rheumatism  which  no- 
thing else  benefited. 

But  it  is  as  an  external  irritant  that  mustard  is  best  and  most  advan- 
tageously known.  It  may  be  used,  like  other  local  stimulants,  to  ex- 
cite feeble  parts,  or  to  moderate  excessive  local  action  by  withdrawing 
stimulus.  The  direct  and  simple  stimulation  of  mustard  is  often  ser- 
viceable by  arousing  the  whole  system  from  torpor  or  exhaustion,  as 
in  swooning,  the  insensibility  of  hysteria  and  its  allied  states,  and  in 
the  coma  of  febrile  or  other  affections  in  which  the  brain  seems  to  be 
oppressed. 

When  the  action  of  a  part  is  morbidly  diminished,  the  temporary 
application  of  mustard  may  be  useful;  as  when- an  eruption  is  slow  to 
make  its  appearance,  or  has  receded  after  having  broken  out ;  when 
retrocession  of  specific  inflammatory  action  to  a  vital  organ  takes 
place,  as  in  gout  and  rheumatism;  when  the  skin  where  leeches  are  to 
be  applied  is  deficient  in  vascularity;  or,  finally,  when  a  part  becomes 
atrophied  from  disease  or  want  of  use,  as  the  muscles  of  the  limbs,  for 
example. 

But  mustard  is  most  generally  used  as  a  counter-irritant.  Its  speedy 
and  temporary  action  is  invaluable  for  relieving  local  pains  of  a  neu- 
ralgic character,  and  those  even  of  a  congestive  or  an  inflammatory 
origin,  provided  that  the  inflammation  be  in  its  nascent  stage,  or  of 
moderate  activity.  Hence  in  subacute  and  chronic  rheumatism  of  the 
muscles  and  joints,  in  rheumatic  toothache,  earache,  &c,  in  neuralgia 
produced  by  cold,  in  pleurodynia,  flatulent  colic,  spasmodic  and  humid 
asthma,  muscular  cramps,  congestion  of  the  brain,  arrested  catamenia, 
the  various  forms  in  which  mustard  may  be  employed  find  a  constant 
and  successful  application. 

Administration. — Mustard  does  not  lose  much  of  its  activity  by 
keeping.  Lukewarm  or  cold  water  does  not,  like  hot  water,  impair 
its  power,  but  vinegar  has  this  effect  ve^  decidedly.  Hence,  when  a 
sinapism  of  moderate  activity  is  required,  it  may  be  prepared  with 
vinegar,  instead  of  being,  as  it  usually  is,  diluted  with  wheat  or  rye 
flour.  Even  strong  acetic  acid  mixed  with  mustard  makes  a  weaker 
sinapism  than  if  water  is  employed ;  still,  such  a  preparation  as  the 
former  may  have  advantages  when  a  very  speedy  impression  is  re- 
quired.    Trousseau  and  Blanc  state  that  white  or  English  mustard  is 

1  M£rat  and  Db  Less,  Diet.  de.  Mat.  Mad.,  vi.  354. 


336  IRRITANTS.  [CLASS 

not  so  much  impaired  by  vinegar  as  the  dark  variety  is;1  but  this 
may  perhaps  be  explained,  according  to  Pereira,  by  the  circumstance 
that  English  mustard  is  frequently  adulterated  with  pod  pepper,  which 
is  a  powerful  rubefacient.  The  irritant  effects  of  mustard  may  be 
relieved  by  narcotic  fomentations,  by  cold  water,  by  simple  unctuous 
applications,  by  lead  cerate,  or,  still  better,  by  the  ointments  of  bella- 
donna, stramonium,  &c.  One  of  the  best  palliatives  is  the  linimentum 
calcis. 

Of  the  seeds,  a  teaspoonful  to  a  tablespoonful  may  be  taken  two  or 
three  times  a  day.  The  infusion  of  mustard  is  prepared  by  adding  . 
from  gr.  cxx  to  3j  of  the  flour,  to  a  pint  of  lukewarm  water.  Mustard 
whey  is  made  by  adding  to  a  pint  of  milk  and  a  quart  of  water,  an  ounce 
and  a  half  of  bruised  mustard  seed.  The  mixture  is  boiled  until  it  is 
curdled,  and  is  then  strained.  A  wineglassful  may  be  given  every 
hour  or  two.  The  sinapism  or  mustard  plaster  is  made  by  adding  cold 
or  lukewarm  water  to  a  sufficient  quantity  of  mustard  and  wheaten  or 
rye  flour,  and  stirring  until  a  thick  paste  is  formed.  This  is  spread 
upon  linen  or  other  convenient  substance,  and  applied  to  the  skin.  It 
is  well  to  interpose  a  piece  of  gauze  between  the  plaster  and  the  body, 
in  order  to  prevent  the  former  from  adhering.  If  it  does  not  pro- 
duce pain  or  redness  within  a  quarter  of  an  hour,  a  stronger  application 
should  be  made.  When  it  is  removed,  the  skin  underneath  should  be 
washed  with  tepid  water.  When  sinapisms  are  applied  to  persons  in  a 
state  of  insensibility,  the  skin  should  be  examined  from  time  to  time 
to  secure  it  against  excessive  irritation.2  The  mustard  cataplasm  is  an 
ordinary  poultice  with  which  mustard  has  been  mixed;  it  is  intended  to 
produce  a  feebler  but  more  prolonged  action  than  the  sinapism. 
Sinapised  pediluvia  are  formed  by  adding  a  sufficient  quantity  of  the 
flour  of  mustard  to  an  ordinary  foot-bath.  A  tablespoonful  may  be 
stated  as  the  average  quantity  required.  The  ethereal  oil  of  mustard 
has  been  prescribed  internally  in  an  emulsion.  The  dose  is  from  T\,  to 
I  of  a  drop  several  times  a  day.  The  oil  may  be  used  externally  as  a 
rubefacient  in  the  proportion  of  twenty-four  drops  to  an  ounce  of' alco- 
hol, or  of  five  or  six  drops  to  a  fluidrachm  of  oil  of  almonds.  It  may 
be  applied  by  friction  or  by  means  of  a  rag  saturated  with  either  of  the 
mixtures  mentioned.  Care  must  be  taken  \o  proportion  the  dose  to  the 
delicacy  of  the  skin,  and  to  apply  it  in  a  very  diluted  state  only  to  the 
face  or  neck. 


CAPSICUM.— Cayenne   Pepper. 

Description.— Cayenne,  or  Eed  Pepper,  is  the  fruit  of  Capsicum 
annuum,  a  native  plant  of  South  America,  and  one  of  the  natural 
family  of  Solanaceae.  It  does  not  possess  any  qualities,  however, 
which  illustrate  its  botanical  affinities.     This  plant  bears  a  pendulous 

1  Archives  Gen.,  xxiv.  77. 

2  "  Verum  ne  pustulas  vulneraque  efficiendo  periculum  inferat,  frequenter  detrahen- 
dum  est  cataplasina." — Abet^ecs,  De  Cur.  Morb.  Acnt.,  lib.  i.  cap.  ii. 
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pod-like  berry,  of  a  bright  red  or  orange  color,  containing  seeds,  and 
which,  when  dried  and  ground,  forms  the  Cayenne  pepper  of  commerce. 
As  many  as  twenty-five  species  of  capsicum  have  been  described  which 
possess  in  a  certain  degree  the  qualities  of  that  under  notice.  It  is 
maintained  by  some  writers  that  the  ancients  were  acquainted  with  this 
plant,  but  the  grounds  of  this  opinion  and  for  supposing  capsicum  to 
be  of  Asiatic  origin  are  believed  to  be  untenable.  It  was  first  known 
in  Europe  early  in  the  16th  centurj'-,  and  was  brought  thither  from  the 
then  newly-discovered  Western  World. 

Properties. — The  odor  of  powdered  capsicum  is  pungent  and  some- 
what aromatic  ;  its  taste  bitterish,  fiery,  and  very  persistent.  These 
qualities  depend  upon  a  peculiar  principle  capsicin,  which  possesses 
those  of  the  fruit  in  a  remarkable  degree.  "  Half  a  grain  of  it  volatil- 
ized in  a  large  room  causes  all  who  respire  the  air  of  the  room  to  cough 
and  sneeze."  When  applied  to  the  skin,  capsicum  excites  redness  of 
the  skin,  and  ultimately  vesication.  When  swallowed  in  moderate 
quantities  it  produces  a  sense  of  burning  in  the  throat,  and  a  grateful 
warmth  in  the  stomach,  while  it  seems  to  quicken  the  appetite  and 
the  digestive  function.  It  is  peculiarly  adapted  to  promote  the  diges- 
tion of  vegetable  food  and  to  correct  its  tendency  to  produce  flatulence. 
Hence,  doubtless,  it  is  universally  employed  as  a  condiment  in  warm 
climates  where  fruit  and  vegetables  form  the  chief  aliment  of  the  people. 
In  large  doses  it  produces  a. glow  over  the  whole  body  and  excites 
thirst,  but  it  scarcely,  if  at  all,  quickens  the  pulse.  After  the  habitual 
use  of  this  condiment  the  signs  of  its  local  stimulation  decline,  and  are 
followed  by  a  proportionate  debility  of  the  stomach  and  bowels.  In- 
stances may,  nevertheless,  be  frequently  met  with  in  which  enormous 
quantities  of  capsicum  are  habitually  taken  without  material  injury, 
provided  that  no  serious  impairment  of  the  constitution  exists.  Dis- 
ciples of  the  Thompsonian  quackery  give  daily  proof  of  this.  A  writer1 
states  that  one  of  his  friends  who  had  resided  for  a  long  time  in  the 
East  Indies,  eat  capsicum  upon  his  bread  and  butter,  the  layer  of 
pepper  being  equal  to  the  butter  in  thickness. 

Its  stimulant  action  upon  the  urinary  apparatus  entitles  capsicum 
to  be  ranked  among  the  aphrodisiacs.  Yery  large  doses  of  it  produce 
great  derangement  of  the  stomach  in  persons  unaccustomed  to  use  it 
freely.  According  to  Vogt2  the  symptoms  are  violent  purging  and 
vomiting  with  severe  colic,  and  even  gastric  inflammation,  to  which 
Richter3  adds  nervous  paralysis  or  debility,  disturbance  of  the  brain, 
intoxication,  and  vertigo. 

Uses. — The  properties  of  capsicum  as  a  condiment  which  have 
already  been  referred  to,  may  be  applied  medicinally  in  many  cases  of 
feeble  digestion,  in  such,  for  example,  as  are  distinguished  by  flatulence 
and  oppression  after  meals,  and  especially  when  symptoms  of  this 
description  are  connected  with  a  gouty  state  of  the  system.  Numerous 
writers  mention  capsicum  as  a  valuable  stimulant  in  low  forms  of 
fever,  given  either  alone  or  in  combination  with  excitants  and  tonics. 

>  Dunoi.ison,  Mat.  Med.,  ii.  407.  *  Pharmakodjnanrik,  3tte  Aufl.  ii.  616. 

8  Ausfiirlich.  Arzneiiu.,  ii.  179. 
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Dr.  Chapman  indeed  observes'  that  to  seek  a  general  stimulant  effect 
from  this  medicine  involves  an  incorrect  estimate  of  its  properftes. 
The  only  indication  which,  in  his  opinion,  it  is  capable  of  fulfilling 
is  that  of  alleviating  gastric  distress  in  continued  fever.  But  it  un- 
doubtedly does  exert  an  indirectly  stimulant  action  by  enabling  the 
stomach  to  convert  appropriate  food  into  nourishment  at  a  time  when, 
owino-  to  its  want  of  this  power,  the  system  is  threatened  with  fatal 
prostration.  Combined  with  turpentine,  it  increases  the  power  of  this 
medicine  to  promote  or  provoke  the  discharge  of  flatus  from  the 
bowels  and  thus  to  remove  an  incidental  but  often  a  very  serious  com- 
plication of  typhoid  diseases. 

This  medicine  has  been  proposed  as  a  means  of  curing  haemorrhoids 
by  M.  Allegre,  and,  according  to  a  report  made  to  the  Academy  of 
Medicine,  with  much  success.  It  was  administered  in  doses  of  from 
seven  to  forty-two  grains.2  Dr.  Buckingham  states  that  he  has  found 
the  pickled  unripe  pepper  productive  of  similar  results.3 

Several  writers  state  that  capsicum  has  been  successfully  given  in 
intermittent  fever.  Bergius  prescribed  it  for  this  disease  in  substance 
and  conjoined  with  laurel  berries,  and  he  declares  that  he  frequently 
saw  intermittent  fevers  cured  by  its  means,  and  generally  without 
relapse.4  Mr.  Collins5  and  Niemann6  also  employed  it  with  advantage. 
It  forms  an  excellent  adjuvant  to  quinia  in  this  disease  when  the 
stomach  is  feeble  and  the  digestion  imperfect. 

The  most  useful  application  of  capsicum  is  in  the  treatment  of  ton- 
sillitis, and  particularly  of  that  form  which  arises  in  some  cases  of 
scarlatina,  and  is  known  as  cynanche  maligna.  Incipient  tonsillitis 
may  often  be  arrested  at  the  outset  by  a  strong  gargle  of  Cayenne 
pepper;  but  if  once  the  disease  is  fully  developed,  it  is  more  hurtful 
than  useful.  It  is  also  very  efficacious  in  relaxed  states  of  the  mucous 
membrane  covering  the  uvula  and  fauces.  The  practice  of  employ- 
ing it  in  the  ulcerated  sore-throat  of  scarlet  fever  originated  with  the 
West  Indian  physicians,  who  used  very  successfully  a  preparation 
described  below,  "for  a  kind  of  angina  maligna  prevailing  among 
the  children  of  St.  Vincent,  which  began  with  blackness,  sloughiness 
and  ulceration  of  the  fauces  and  tonsils  without  fever."7  Mr.  Stephens 
gave  it  to  four  hundred  patients  laboring  under  this  disease,  and  it 
seemed  "to  save  some  whose  state  had  been  thought  desperate." 
Kreysig,  Headley,  Currie,  Collins,  and  others  employed  the  same  or 
a  similar  preparation  in  the  malignant  sore-throat  of  scarlet  fever. 
As  children  are  seldom  able  to  use  it  in  the  form  of  a  gargle,  the 
infusion  or  the  tincture  of  capsicum  may  be  applied  to  their  throats 
by  means  of  a  piece  of  sponge  attached  to  an  appropriate  handle. 

Capsicum  has  also  been  used  advantageously  for  sea  sickness  in  the 
dose  of  a  teas*poonful,  given  in  some  convenient  vehicle  on  the  first 
occurrence  of  nausea.8  In  the  advanced  stages  of  rheumatism  it  has 
also  been  recommended,  and  very  probably  upon  good  grounds ;  for 

i  Elem.  of  Therap.,  ii.  143.  '  Bost.  Med.  and  Surg.  Jour.,  liii.  324. 

»  Ibid.,  p.  366.  «  Mat.  Med.,  i.  144. 

5  Wilson  on  Febrile  Diseases,  ii.  141.  6  Richter,  op.  cit.,  ii.  181. 

7  Lewis,  Mat.  Med.,  ii.  4i*4.  8  U.  S.  Dispensatory. 
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in  the  chronic  and  non -febrile  forms  of  the  disease  it  is  well  known 
that  stimulants,  both  internal  and  external,  have  been  used  with 
success. 

Administration. — Powdered  capsicum  may  be  given  in  the  dose  of 
from  five  to  ten  grains  in  the  pilular  form.  An  infusion  made  by 
adding  forty  grains  to  half  a  pint  of  boiling  water  may  be  prescribed 
in  the  dose  of  a  tablespoonful.  The  infusion,  referred  to  above  as 
having  been  successfully  used  in  angina  maligna,  may  be  prepared  as 
follows :  Take  two  tablespoonfuls  of  red  pepper  and  the  same  quantity 
of  fine  salt,  beat  them  into  a  paste,  and  add  half  a  pint  of  boiling 
water.  Strain  off  the  liquor,  when  cold,  and  add  to  it  half  a  pint  of 
very  sharp  vinegar.  Of  this  the  dose  for  an  adult  is  a  tablespoonful 
every  half  hour.  The  extreme  acrimony  of  the  preparation  renders 
it  difficult  to  be  administered,  and  its  effects  upon  the  throat  are  very 
irritating,  but  when  this  part  is  occupied  by  sloughs  the  medicine 
hastens  their  separation  and  promotes  the  healing  of  the  ulcers  which 
remain. 

Oleum  Terebinthin.e. — Oil  of  Turpentine.    Vid.  Stimulants. 


PIX  ABIETIS.— Burgundy   Pitch. 

Description. — "The  prepared  concrete  juice  of  Abies  excelsa." 
This  tree  is  a  native  of  Europe  and  Asia,  and  abounds  in  the  forests 
upon  the  northeastern  limits  of  France,  in  what  was  formerly  the  pro- 
vince of  Burgundy.  The  resin  is  obtained  by  means  of  scarifica- 
tions made  in  the  bark  of  the  tree.  It  is  opaque,  brittle,  whitish  or 
yellowish,  of  a  weak  terebinthinate  taste  and  odor,  softens  at  the  tem- 
perature of  the  body,  and  adheres  strongly  to  the  skin. 

Action  and  Uses. — When  applied  to  the  skin  in  the  form  of  a 
plaster  it  acts  very  slowly  as  an  irritant,  producing  redness  or  a  papular 
eruption  accompanied  with  a  good  deal  of  itching,  and  sometimes, 
particularly  if  the  skin  be  delicate,  a  vesicular  and  even  a  pustular 
eruption  with  superficial  ulcers.  In  some  persons,  and  perhaps  during 
certain  epidemic  constitutions,  it  occasionally  gives  rise  to  an  erysipe- 
latous inflammation  of  the  skin. 

Burgundy  pitch  is  one  of  the  most  useful  of  revulsive  agents,  whether 
it  is  employed  alone,  or  as  the  basis  of  various  plasters  which  are 
applied  in  the  daily  treatment  of  chronic  diseases.  It  is  in  fact  a 
popular  remedy  among  the  laboring  classes  for  those  rheumatic  affec- 
tions of  the  lumbar  and  other  muscles  of  the  back  to  which  persons 
are  peculiarly  exposed  who  work  in  a  stooping  posture,  and  in  the  open 
air.  Hence  the  plasters  made  with  it  are  vulgarly  called  strengthening 
plasters.  Another  and  scarcely  less  valuable  application  of  them 
is  in  chronic  affections  of  the  chest.  They  act  very  beneficially 
by  diminishing  the  sputa  in  phthisis,  by  preventing  to  some  extent 
the  intercurrent  and  subacute  inflammations  of  the  lungs  which 
hasten  a  decline  in  this  disease,  by  relieving  the  neuralgic  pains  of 
the  chest  which  are  apt  to  exist  at  the  same  time,  and  by  affording 
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some  protection  against  the  impression  of  external  cold.  In  chronic 
pleurisy  it  is  probable  that,  either  in  tbeir  simple  form  or  rendered 
more  stimulating  bj  the  addition  of  cantharides  (Ernphst.  Picis  c. 
Cantkaride),  they  contribute  to  hasten  the  absorption  of  the  effusion, 
as  well  as  to  diminish  pain.  They  may  be  applied  between  the  shoul- 
ders, over  the  sternum,  or  upon  the  lateral  regions  of  the  chest,  and 
should  always  be  of  large  size.  For  other  local  pains  these  plasters 
are  of  use,  but  inferior,  for  the  most  part,  to  other  rubefacient  and 
anodyne  applications.  One  case,  however,  is  mentioned  by  M.  Trous- 
seau, of  which  a  passing  notice  may  be  taken.  Sciatica,  it  is  well 
known,  is  an  extremely  rebellious  disease,  and  M.  Trousseau  asserts 
that  he  has  seen  it  cured  by  enveloping  the  whole  thigh  in  a  Burgundy 
pitch  plaster,  after  blisters  and  the  endermic  use  of  morphia  had  failed. 
The  method  was  derived  from  an  extra-professional  source,  but  we 
can  readily  understand  why  the  superficial  irritation  of  the  plaster 
should  have  been  more  successful  than  blisters  applied  as  those  re- 
ferred to  probably  were,  in  such  a  manner,  that  is,  as  to  produce  copi- 
ous suppuration.  Superficial  vesication  by  cantharides  as  rarely  fails 
to  cure  this  disease  as  deep  vesication  does  to  aggravate  it. 

In  chronic  inflammation  of  the  bowels  the  steady  counter-irritation 
of  a  Burgundy  pitch  plaster  often  proves  effectual  in  removing  the  last 
traces  of  the  disease ;  but  the  application  is  a  difficult  one  to  make 
upon  so  movable  a  surface  as  that  of  the  abdomen. 

To  remove  a  pitch  plaster  which  still  adheres  closely  to  the  skin,  it 
should  first  be  softened  by  passing  slowly  over  its  surface  a  warm  flat- 
iron.  If,  afterwards,  a  portion  of  the  pitch  remains,  it  may  be  removed 
by  pressing  upon  it  a  linen  rag,  to  which  the  adhesive  material  will 
cling  rather  than  to  the  skin  itself. 


MEZEREUM.-  Mezereon. 

Description. — This  is  the  bark  of  Daphne  mezereum  and  D.  gnr- 
dium.  The  former  is  a  native  shrub  of  Europe,  where  it  grows  from 
north  to  south,  in  light  calcareous  soils,  as  an  underwood  in  forests  and 
thickets.  It  bears  clusters  of  very  fragrant  flowers,  of  a  white  or  pale 
rose  color,  and  a  bright  red,  shining,  and  fleshy  berry.  The  D.  gni- 
dium  belongs  to  the  south  of  Europe,  and  has  a  very  different  aspect. 
Rs  berry  is  at  first  green,  but  afterwards  becomes  black.  Mezereon 
bark,  "  as  it  comes  to  us,  is  usually  in  strips  from  two  to  four  feet  lon<r 
and  an  inch  or  less  in  breadth,  sometimes  flat,  sometimes  partially 
rolled,  and  always  folded  in  bundles  or  wrapped  in  the  shape  of  balls. 
It  is  covered  externally  with  a  grayish  or  reddish-brown  wrinkled 
epidermis,  very  thin,  and  easily  separable  from  the  bark.  Beneath  the 
epidermis  is  a  soft  greenish  tissue.  The  inner  bark  is  tough,  pliable, 
fibrous,  striated,  and  of  a  whitish  color.  When  fresh  it  has  a  nauseous 
smell,  but  in  the  dry  state  is  nearly  inodorous.  Its  taste  is  at  first 
sweetish,  but  afterwards  highly  acrid,  and  even  corrosive.  It  yields 
its  virtues  to  water  by  decoction."1     The  active  principle  of  the  plant 

1  U.  S.  Dispensatory. 
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is  supposed  to  reside  in  mezerin,  an  acrid  resin,  which,  by  its  union 
with  fatty  substances,  forms  mezereon  ointment. 

History. — Daphne  mezereum,  according  to  Strumpf,  appears  to 
have  been  less  used  by  the  ancients  as  a  medicine  than  D.  gnidium, 
although  Diokles  employed  the  berries  of  the  former  to  prepare  a 
gargle  for  putrid  sore-throat.  Tragus  gave  the  first  good  account 
which  we  possess  of  the  former  variety,  and  he  states  that  its  flowers 
are  useful  in  dropsy.  Subsequently  the  leaves,  and  the  bark  of  the 
trunk,  branches,  and  roots,  were  held  to  be  cholagogue,  and  useful  in 
expelling  morbid  secretions  generally.  They  were  much  used  as  a 
secret  emmenagogue.  Many  writers,  and  among  them  Ambrose  Pare", 
held  mezereon  to  be  one  of  the  best  remedies  for  the  plague,  as  well 
as  for  the  effects  of  animal  poisons,  when  it  was  employed  in  such 
a  manner  as  to  produce  copious  evacuations  from  the  alimentary 
canal  and  from  the  skin.  In  Siberia  women  and  effeminate  men  are 
said  to  employ  the  berries  for  the  purpose  of  bringing  color  into  their 
cheeks.  Russian  peasants  take  as  many  as  thirty  of  them  at  a  dose 
for  a  purge,  and  give  them  to  children  as  an  emetic  in  whooping- 
cough.  The  Finlanders  use  them  also  for  intermittent  fever.  Ac- 
cording to  Villars,  even  in  Dauphiny  the  peasants  will  take  eight  or 
ten  of  the  berries  as  a  purgative  dose.  Leroy,  in  1767,  was  the  first 
to  call  the  attention  of  physicians  to  the  value  of  the  bark  as  an  epis- 
pastic,  a  fact  which  he  had  learned  from  the  peasants  of  the  district  of 
Aunis.1  A  certain  Schlegel  us*ed  a  secret  remedy  for  chronic  oph- 
thalmia which  consisted  in  pieces  of  mezereon  bark  worn  in  holes 
punctured  in  the  lobe  of  the  ear.  In  Russia,  according  to  Pallas,  it  is 
employed  as  a  remedy  for  toothache.2 

Daphne  gnidium  is  thought  to  be  the  species  particularly  described 
by  Dioscorides  under  the  name  of  Chamelsea.  He  describes  it  as  a 
drastic  and  hydragogue  cathartic,  and  as  very  irritating  to  the  fauces, 
and  says  that  with  nitre  and  vinegar  it  excites  sweating.  Matthiolus 
makes  very  similar  statements,  and  confirms  them  by  examples  of 
dangerous  vomiting  and  purging  caused  by  this  plant.  Neither  of 
these  authors  alludes  especially  to  the  bark  as  being  used  in 
medicine.3 

Action".  On  Animals. — According  to  Linnaeus,  six  berries  destroyed 
a  wolf.  Lange  saw  a  scruple  of  the  same,  in  powder,  kill  a  dog,  and 
the  mucous  membrane  of  the  animal's  stomach  was  swollen  and 
studded  with  bloody  points.  In  horned  cattle  it  produces  bloody 
purging.  But  six  berries  given  to  a  rabbit  produced  no  effect. 
Gmelin  states  that  bees  carefully  avoid  the  flowers  of  this  plant. 
Birds,  on  the  other  hand,  are  said  to  eat  the  berries  without  harm,  and 
without  their  flesh  becoming  poisonous.4  The  experiments  of  Orfila 
on  dogs  do  not  appear  to  have  given  rise  to  the  ordinary  phenomena 
of  poisoning  by  mezereum.  The  animals  neither  vomited  nor  were 
purged,  but  perished  by  gradually  drooping  and  pining.     The   in- 

1  Jourdan,  Diet,  en  60  vol.,  art.  Garou.  *  M£rat  and  De  Lens,  op.  cit  ,  ii.  584. 

8  Comment,  sur  Dioscoride,  iii.  ch.  167  ;  vi.  ch.  33. 

*  Wibmer,  Die  Wirkung  der  Arzneim.  u.  Oifte,  ii.  285  ;  Mkrat,  art.  cit. 
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teslinal  mucous  membrane  was  inflamed  in  the  manner  already 
described. 

On  Man.— Eating  a  few  berries  is  sufficient  to  excite  very  severe 
pain  in  the  stomach,  vomiting,  and  violent  diarrhoea.  Brandt  and 
Katzeburg  report  that  a  child  vomited  inordinately  after  eating  two 
of  them.  °  Lange  states  that  the  peasants  of  Brunswick  employ  it 
as  a  purgative,  eight  grains  of  the  powdered  seeds  being  sufficient 
to  produce  twenty  evacuations,  and  also  that  the  women  often  produce 
abortion  by  its  use.  A  child,  four  years  of  age,  who  had  eaten  some 
mezereon  berries,  experienced  a  sense  of  burning  in  the  mouth,  and 
general  distress,  and,  after  some  milk  had  been  taken,  vomiting  en- 
sued, and  great  thirst.  The  fauces  were  very  much  injected.  In  the 
course  of  an  hour  complete  narcotism  succeeded,  the  eyeballs  were 
turned  upwards,  the  pupils  were  contracted  and  insensible,  and  the 
muscles  of  the  limbs  twitched ;  but  there  was  neither  diarrhoea  nor 
diuresis.  The  symptoms  soon  disappeared  under  treatment.  A  more 
serious  case  is  the  following:  A  hardy  peasant,  who  was  much 
troubled  with  haemorrhoids,  took  forty  berries  as  a  laxative.  He  was 
soon  attacked  with  very  severe  colic,  continual  vomiting,  and  almost 
incessant  purging  with  bloody  and  slimy  stools.  Complete  prostra- 
tion ensued,  with  giddiness  and  disturbance  of  the  head.  On  the  fol- 
lowing day  his  face  was  pale,  cold,  and  collapsed,  and  the  pupils 
dilated  ;  he  recognized  no  one,  and  suffered  unquenchable  thirst,  with 
burning  heat  in  the  mouth,  fauces,  ^oesophagus,  and  stomach.  The 
epigastrium,  and  indeed  the  whole  abdomen,  were  painfully  sensitive 
to  the  slightest  touch.  The  voice  was  unnatural,  weak,  and  tremu- 
lous; the  breathing  anxious,  laborious,  and  short;  the  pulse  very  fre- 
quent, unequal,  hard,  and  concentrated ;  the  urine  acrid,  and  blood-red ; 
the  limbs  cold,  and  the  whole  body  covered  with  a  cold  sweat.  The 
patient  recovered  after  a  cautious  antiphlogistic  treatment  of  four 
weeks'  duration.1  Death  has  sometimes  been  the  consequence  of  an 
excessive  dose  of  the  medicine,  and  been  preceded  by  convulsions, 
syncope,  and  copious  mucous  discharges  from  the  bowels,  vagina,  and 
bladder.  After  death  inflammation  of  the  gastro-intestinal  mucous 
membrane  has  been  detected. 

The  bark,  when  chewed,  is  not  at  first  pungent  to  the  taste,  but  in 
a  little  while  excites  a  burning  heat  in  the  mouth,  which  lasts  for 
many  hours.  In  medicinal  doses  the  decoction  stimulates  the  salivary 
glands  to  copious  secretion,  and  promotes  discharges  from  the  mucous 
membranes  and  the  skin.  Diarrhoea  is  apt  to  occur  if  the  bowels  are 
easil}7  moved.  The  saliva  and  the  other  secretions  are  said  to  acquire 
a  peculiar  odor.  Larger  medicinal  doses  resemble  in  their  effects 
those  above  described  as  poisonous. 

The  skin  is  very  susceptible  to  the  action  of  mezereon.  When 
fresh,  or  when  softened  by  soaking  in  water,  the  bark  acts  as  a  rube- 
facient, and  at  length  occasions  vesicles,  which  sooner  or  later  discharge 
copiously  a  watery  fluid,  and  leave  behind  moist,  painful,  and  offen- 
sive sores,  which  not  unfrequently  are  surrounded  with  pustules,  and 
are  extremely  difficult  to  heal.     The  juice  of  the  leaves,  when  rubbed 

1  Stbumpf,  op.  cit.,  ii.  498. 
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upon  the  cheek  of  a  girl  of  fair  complexion,  produced  a  burning  pain, 
and  swelling  of  the  whole  face,  especially  of  the  nose,  eyelids,  and 
forehead,  which  soon  assumed  the  aspect  of  erysipelas  with  vesicles. 
To  these  symptoms  were  added  a  constant,  violent,  and  painful  sneez- 
ing and  obstruction  of  the  nostrils.  Delirium  followed,  with  a  dull, 
insufferable,  tensive  pain  in  the  temples,  tormenting  dryness  of  the 
fauces,  cough,  fever,  and  scalding  and  high-colored  urine.  Antiphlo- 
gistic means  subdued  the  inflammation,  and  the  cuticle  of  the  affected 
part  exfoliated.  The  patient,  however,  remained  feeble,  spiritless,  and 
almost  imbecile.  She  was  soon  attacked  with  a  typhoid  fever,  which, 
after  a  protracted  course,  merged  into  hectic,  and  terminated  fatally 
nine  months  after  the  original  symptoms. 

Uses.— As  an  internal  medicine,  mezereon  is  employed  chiefly  in 
compound  decoctions  for  diseases  of  the  skin,  and  especially  in  the 
secondary  forms  of  syjjhilis  affecting  this  tissue,  the  periosteum,  or  the 
bones.  According  to  some  writers  its  efficacy  is  less  decided  in  purely 
syphilitic  affections  than  in  those  which  have  been  regarded  as  a  con- 
sequence of  a  mercurial  course  of  treatment.  In  1769  Eussell  pub- 
lished' a  number  of  cases  intended  to  illustrate  the  power  of  the 
medicine  in  secondary  syphilis,  and  they  do  indeed  show  that  it  is 
probably  not  without  some  influence  on  the  nocturnal  pains  and  peri- 
osteal swelling  which  belong  to  this  affection.  But  it  does  not  seem 
to  have  been  really  and  radically  curative  in  a  single  instance.  Its 
use  was  almost  always  followed  by  that  of  corrosive  sublimate.  From 
its  effects  in  some  old  syphilitic  complaints,  Eberle  was  inclined  to 
attribute  to  it  considerable  remedial  virtues. 

In  cutaneous  affections  of  long  standing,  and  not  of  syphilitic  origin, 
but  depending  rather  upon  a  torpid  state  of  the  system,  the  prepara- 
tions of  mezereon  have  enjoyed  some  reputation,  but  upon  insufficient 
grounds,  because  the  medicine  was  always  used  in  combination  with 
others  more  powerful  than  itself.  Cullen,  Pearson,  Parry,  and  others 
speak  favorably,  but  not  very  emphatically,  of  its  usefulness  in  this 
class  of  diseases.  A  review  of  their  cases  renders  it  probable  that  its 
efficacy  was  almost  entirely  limited  to  instances  in  which  a  rheumatic 
element  predominated.  In  these,  and  in  chronic  gouty  affections  of 
the  joints,  attended  with  periosteal  thickening  and  stiffness,  Vogt  re- 
gards the  medicine  as  having  been  useful.2 

Loebenstein  Loebel  insists  upon  its  advantages  in  asthenic  croup, 
as  a  substitute  for  seneka,  on  account  of  its  greater  promptness  and 
certainty  of  action.  But  Sachse  very  properly  objects  to  using  so 
violent  an  emetic  for  young  persons.3 

The  medicinal  action  of  mezereon  is  more  clearly  manifested  by  its 
external  operation  as  a  counter-irritant.  Its  power  of  exciting  a  strong, 
steady,  and  permanent  irritation  of  the  skin  is  constantly  made  use  of 
for  the  purpose  of  supplying  the  place  of  cantharides,  or  of  keeping 
up  the  less  permanent  action  of  the  latter.  In  protracted  diseases, 
therefore,  or  in  those  the  nature  of  which  is  to  run  a  tedious  course, 
the  derivative  action  of  mezereon  is  most  frequently  invoked.     It  is 

1  Med.  Obs.  and  Inq.,  iii.  189.  *  Pharuiakodynamik,  ii.  324.         »  Ibid.,  325. 
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also  employed  as  a  stimulant  to  improve  the  action  of  foul  or  ill-con- 
ditioned ulcers.  Peas  impregnated  with  the  alcoholic  extract  of  meze- 
reon  are  used  for  the  purpose  of  maintaining  the  discharge  from 

issues. 

Administration. — The  officinal  decoction  affords  the  most  conve- 
nient mode  of  prescribing  this  medicine  for  internal  use.  The  dose  is 
from  four  to  eight  fluidounces  three  or  four  times  a  day. 

Externally,  and  to  vesicate  the  skin,  the  recent  or  even  the  dry  bark 
may  be  used.  The  former  stripped  of  its  epidermis  is  applied  by  its 
outer  surface  upon  the  skin,  which  should  first  be  bathed  with  vinegar. 
A  compress  and  bandage  are  required  to  bring  it  into  close  apposition 
with  the  body.  From  twenty-four  to  forty-eight  hours  are  necessary 
for  its  full  effect,  and  fresh  pieces  of  the  bark  should  be  applied 
every  morning  and  evening.  If  it  be  intended  to  maintain  the  first 
impression,  they  should  be  renewed  every  day,  care  being  taken, 
however,  not  to  allow  the  inflammation  to  extend  too  deeply.  The 
dry  bark,  if  not  too  old,  will  produce  similar  effects,  but  must  first 
be  soaked  in  water  to  render  it  pliable.  Once  the  discharge  has  been 
set  up,  it  may  be  sustained  by  mezereon  ointment.  In  general,  how- 
ever, and  in  this  country  almost  exclusively,  mezereon  ointment  is 
employed,  and  only  for  the  purpose  of  maintaining  a  discharge  from 
surfaces  made  sore  by  cantharides,  caustics,  and  other  irritants.  Unless 
some  good  reason  to  the  contrary  exist,  cantharides  is  always  used  to 
establish  the  suppuration  when  a  considerable  surface  is  to  be  affected, 
and  as  soon  as  the  purulent  discharge  slackens  it  is  renewed  and  main- 
tained by  mezereon  ointment. 

Treatment  of  Poisoning  by  Mezereon. — The  stomach  should  first  be 
evacuated  by  means  of  copious  albuminous  or  mucilaginous  drinks 
given  lukewarm.  Milk  and  fatty  oils  may  also  be  administered ; 
vegetable  acids,  and  albuminous  clysters,  if  purging  occurs  ;  emollient 
and  cool  poultices  to  the  abdomen ;  sinapisms  to  the  extremities ;  and 
if  there  are  signs  of  local  congestion,  depletion  may  be  cautiously 
resorted  to. 


PYRETHRUM.  — Pellitory. 

The  root  of  the  Anthemis  pyrethrum  (Linn.),  which  is  a  native  plant 
of  Barbary  and  Asia  Minor.  It  is  found  in  commerce  in  cylindrical 
pieces  about  the  length  and  thickness  of  the  little  finger,  wrinkled 
longitudinally,  of  an  ash-brown  color  externally,  and  breaking  with 
a  resinous  fracture  which  is  white  and  has  a  radiated  appearance.  It 
is  inodorous,  and  when  chewed  has  an  acrid  taste,  and  excites  a  burn- 
ing and  prickling  sensation  in  the  mouth  and  fauces,  with  a  copious 
discharge  of  saliva.  Its  taste  was  compared  by  Linnaeus  to  that  of 
senega.     Its  acrimony  depends  upon  a  peculiar  principle,  pyrethrin. 

Pellitory  is  a  powerful  local  irritant,  and  acts  upon  the  skin  as  a 
rubefacient. 

Owing  to  its  sialagogue  properties  it  has  been  much  used  to  relieve 
local  pains  about  the  face  and  head.     Boiled  in  vinegar  and  applied 
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to 'the  cavity  of  carious  teeth,  it  is  said  to  relieve  toothache.  In 
paralysis  of  the  tongue  and  pharynx,  and  in  relaxation  of  the  uvula, 
it  may  be  used  as  a  masticatory  or  in  a  gargle.  Its  powder  may  be 
employed  as  a  sternutatory  in  chronic  inflammations  of  the  frontal 
sinuses. 

Administration. — Its  dose  as  a  masticatory  is  from  thirty  to  sixty 
grains. 


SABINA.— Sayine. 

Description. — "  The  tops  of  the  Juniperus  sabina,"  a  native  ever- 
green shrub  of  Southern  Europe.  It  is  reported  also  to  grow  wild  in 
the  neighborhood  of  our  northwestern  lakes.  The  name  of  the  plant 
is  said  to  be  derived  from  the  Sabine  territory,  where  it  abounds.'  The 
leaves  as  well  as  the  tops  are  used  in  medicine.  They  have  a  peculiar, 
strong,  heavy,  and  unpleasant  odor,  and  their  taste  is  bitter,  acrid,  and 
disagreeable.  These  qualities  depend  upon  the  presence  of  a  large 
quantity  of  an  essential  oil,  which  is  obtained  by  distillation.  The 
leaves  impart  their  virtues  to  alcohol  and  to  water. 

Medical  History. — Of  ancient  writers,  Dioscorides  was  the  first  to 
describe  the  qualities  of  savine.2  The  leaves,  he  says,  are  capable  of 
arresting  the  progress  of  phagedenic  ulcers;  they  form  with  honey  an 
excellent  cosmetic,  and  promote  the  cure  of  carbuncles.  An  infusion  of 
them  in  wine  causes  bloody  urine,  and  applied  as  a  fomentation  to  the 
belly  of  pregnant  women  they  produce  abortion.  The  account  given 
by  Galen  is  very  much  to  the  same  purpose.  He  dwells  particularly 
on  its  use  in  gangrenous  sores  of  an  indolent  character,  and  states  that 
on  account  of  its  volatile  constituents  it  excites  the  menses  more  power- 
fully than  any  other  agent,  provokes  bloody  urine,  destroys  the  life  of 
the  foetus,  and  causes  its  expulsion.3  Very  similar  virtues  are  ascribed 
to  savine  by  Ehazes  and  other  Arabian  writers,  one  of  whom  warns 
against  the  use  of  the  medicine  by  females  of  an  ardent  temperament. 
Another  recommends  a  preparation  of  it  in  vinegar  as  a  remedy  for 
alopecia.4  Other  ancient  authors  speak  of  the  use  of  savine  ointment 
in  chronic  gout  and  rheumatism.  But  it  was  most  celebrated  for  its 
emmenagogue  properties,  which  were  habitually  invoked  for  the  crimi- 
nal purpose  of  destroying  the  product  of  conception  in  order  to  conceal 
incontinence,  or  to  escape  the  incumbrance  of  a  family.  In  later 
times  this  property  has  been  denied  to  savine  by  various  authors  of 
weight  and  reputation,  but  the  proofs  of  its  reality  are  unequivocal  and 
conclusive. 

Action.  On  Animals. — Orfila's  experiments  in  which  the  powder  of 
savine  was  introduced  into  the  stomach  of  dogs,  prove  it  to  be  a  pow- 
erful irritant,  causing  severe  pain,  inflammation  of  the  gastro-intestinal 
mucous  membrane,  and  death.  When  applied  to  a  wound  made  in  a 
dog's  thigh,  it  produced  violent  inflammation  of  the  limb,  with  serous 

1  M£rat  and  De  Lens,  Diet.,  iii.  695.  *  Liv.  i.  ch.  88. 

*  Ens  Baituar,  i.  6,  7.  «  Ibid. 
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infiltration,  followed  by  the  animal's  death.1  Mr.  Lethcby2  gave  two 
drachms  of  powdered  savine  mixed  with  food  to  a  small  terrier  dog. 
In  two  hours  and  a  half  it  began  to  vomit,  and  continued  to  do  so  at 
intervals  for  an  hour  and  a  half.  It  then  lay  down  exhausted,  and  in 
two  hours  afterwards  was  found  in  the  same  position,  insensible,  and 
comatose,  with  a  slow  laboring  pulse.  In  this  condition  it  remained 
for  eight  'hours,  passing  a  good  deal  of  blood  by  stool.  At  the  expira- 
tion of  fourteen  hours  from  the  commencement  of  the  experiment,  the 
animal  died.  The  brain  was  found  gorged  with  blood;  the  lower 
bowels  were  highly  congested,  and  contained  blood. 

The  German  horse-dealers  are  said  to  administer  this  substance  to 
their  animals  for  the  purpose  of  making  them  lively  and  spirited. 
According  to  Hillefeld,  a  drachm  of  oil  of  savine,  given  to  a  male  cat, 
produced  a  discharge  of  bloody  urine,  and  after  the  animal's  death  tlae 
bladder  contained  blood,  and  its  lining  membrane  was  ecchymosed.3 
Mitscherlich's  experiments  prove  that  oil  of  savine  is  a  powerful  poison. 
It  is  absorbed  into  the  system,  for  its  odor  can  be  detected  in  the 
cavities  of  the  body  and  in  the  blood,  as  well  as  in  the  breath  and  urine. 
The  intestinal  lesions  it  produces  are  not  in  themselves  mortal,  for 
they  seldom  extend  beyond  vascular  congestion,  and  an  abundant 
exfoliation  of  epithelium.  The  kidneys  are  greatly  congested,  and 
muscular  irritability  continues  for  a  long  time  after  death.  The 
symptoms,  as  observed  by  Mitscherlich,  were  as  follows :  the  move- 
ments of  the  heart  and  thorax  were  hurried ;  in  one  experiment  the 
urine  was  several  times  voided,  dulness  and  insensibility  supervened, 
the  extremities  were  paralyzed,  the  respiration  labored,  the  pulse  could 
not  be  counted,  and  death  took  place  after  a  very  protracted  struggle. 

On  Man. — When  savine  or  its  volatile  oil  is  applied  upon  the  skin 
or  upon  the  surface  of  wounds,  it  produces  inflammation,  but  more 
slowly  than  mustard  or  its  essential  oil.  When  the  back  of  the  hand 
is  kept  moistened  with  a  few  drops  of  the  oil  of  savine,  a  moderate 
degree  of  prickling  is  felt  after  the  lapse  often  or  twelve  minutes;  but 
at  the  end  of  an  hour,  even,  the  sensation  is  not  strong,  and  there  is 
scarcely  any  redness. 

Internally  small  doses  of  the  leaves  or  of  the  oil  do  not  give  rise  to 
any  striking  phenomena;  at  most  they  slightly  augment  the  discharge 
of  urine.  Moderately  large  doses  are  apt  to  produce  some  disturbance 
of  the  stomach  ;  but  if  they  are  repeated,  arterial  excitement  ensues, 
the  quantity  of  urine  and  the  desire  of  voiding  it  are  both  increased, 
and  the  menstrual  flow  is  apt  to  be  brought  on,  or,  if  present,  to  be 
augmented.  Still  larger  doses  produce  general  distress,  pain  in  the 
stomach,  vomiting,  diarrhoea,  strong  excitement  of  the  circulation,  and 
local  sanguineous  congestions.  Sometimes  the  urine  is  bloody.  In 
cases  of  still  greater  or  of  mortal  violence  the  stools  also  are  bloody,  and 
symptoms  of  intestinal  inflammation  are  developed.  In  pregnant 
females,  abortion  is  apt  to  occur.  After  death,  inflammation  of  the 
intestines  is  discovered,  and  sometimes  congestion  of  the  brain. 

A  case  is  reported  by  Mohrenheim  of  a  pregnant  female  who  took 

'  Toxicologic  5eme  6d..  ii.  130.  *  Lancet,  June  7th,  1845. 
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an  infusion  of  savine  to  produce  abortion.1  It  caused  incessant  vomit- 
ing, and  some  days  afterwards  excruciating  pains,  abortion,  flooding, 
and  death.  Rupture  of  the  gall-bladder  was  found  on  examination 
of  the  body,  and  an  effusion  of  bile  in  the  abdominal  cavity  with  peri- 
tonitis. Many  other  illustrations  might  be  adduced  of  the  extreme 
danger  to  life  of  large  doses  of  this  medicine.  In  most  of  the  cases, 
signs  of  a  violent  inflammation  of  the  intestinal  mucous  membrane 
and  of  the  peritoneum  were  detected  after  death.  Notwithstanding 
the  almost  certainly  fatal  consequences  of  producing  abortion  by 
means  of  savine,  there  is  reason  to  believe  that  it  is  much  more  fre- 
quently employed  than  is  commonly  imagined  for  criminal  purposes, 
but  fortunately  in  such  doses  as  fail  of  their  purpose  and  only  produce 
instead,  severe  vomiting  and  purging. 

Kopp  relates  the  case  of  an  infant  who  died  from  inhaling  the  fumes 
of  a  bottle  of  oil  of  savine  which  had  been  left  open  near  its  cradle  all 
night,  after  having  been  used  to  bathe  th%  child's  hip.2 

Uses.  Uterine  Derangements. — Savine  is  particularly  called  for  in 
cases  for  which  uterine  stimulants  are  appropriate,  but  as  it  is  perhaps 
the  most  powerful  agent  of  the  class  it  must  be  very  circumspectly 
used.  Nearly  all  writers  of  enlarged  experience  concur  in  attributing 
to  the  medicine  very  decided  emmenagogue  powers.  According  to 
Cullen,  it  shows  a  more  powerful  determination  to  the  uterus  than 
any  other  agent  he  employed.3  The  cases  of  amenorrhcea  to  which  it 
seems  most  appropriate  are  thus  described  by  Vogt.4  They  occur  in 
persons  of  a  torpid  and  relaxed  constitution,  and  disposed  to  mucous 
accumulations  and  blennorrhoeal  discharges;  in  other  words,  there  is 
a  general  atony  of  the  system  in  which  the  uterus  participates,  and  of 
which  the  capital  sign  is  leucorrhcea  occurring  exclusively  or  in  an 
aggravated  degree  about  the  catamenial  period.  Under  these,  or  very 
similar  circumstances,  Pereira  declares  that  savine  "is  the  most  certain 
and  powerful  emmenagogue  of  the  whole  materia  medica."  He  gave 
the  oil  a  preference  over  all  other  preparations  in  treating  amenorrhcea, 
and  in  doses  of  from  two  to  six  drops  diffused  in  a  mucilaginous  or 
oleaginous  mixture.  Kopp  recommended  savine  as  a  very  effectual 
remedy  for  dysmenorrhcea,  particularly  in  unmarried  females/  and 
when  it  was  attended  with  expulsive  pains  and  the  discharge  of  scanty, 
dark,  and  clotted  blood,  or  when,  as  in  other  cases,  there  was  an  aug- 
mented flow  taking  place  irregularly,  ceasing,  then  reappearing,  &c. 
He  usually  prescribed  it  in  conjunction  with  borax,  and,  when  there 
was  a  great  want  of  tone  in  the  system,  added  bark,  iron,  and  other 
tonic  medicines.  The  same  writer  extols  the  efficacy  of  savine  in 
sterility  depending  upon  a  torpid  state  of  the  sexual  organs  of  the 
female.  He  states  also  that  it  acts  as  an  excitant  of  the  venereal  pro- 
pensity, and  relieves  menorrhagia  when  it  depends  upon  a  chronic 
passive  congestion  continuing  after  delivery.6  Wedekind,  Gunther, 
and  Sauter  have  also  furnished  numerous  proofs  of  its  anti-hemor- 
rhagic  virtues  in  cases  of  undue  menstruation,  and  of  threatened  abor- 

1  Mdrray,  Apparat.  Med.,  i.  59.     *  Richter,  Ausfurlich.  Arzneira  ,  suppl.  Bd.,  408. 
3  Mat.  Med.,  ii.  366.  4  Pharmacodynamic  ii.  182. 

1  Ibid.  B  Richter,  loo.  cit. 
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tion  depending  upon  a  presumed  inertia  of  the  uterus.'  The  dose 
employed  for  this  purpose  was  from  five  to  fifteen  grains  of  the  powder 
given  three  times  a  day,  and  that  for  several  months  together. 

M.  Aran  has  published  several  cases  which  serve  to  strengthen  the 
grounds  of  this  doctrine.2  He  says  that,  strange  as  it  may  appear, 
this  powerful  emmenagogue  has  the  property  of  suspending  uterine 
hemorrhages.  Some  writers  have  spoken  of  the  efficacy  of  savine  in 
chlorosis,  but  this  effect  is  doubtless  secondary  and  indirect,  depend- 
ing upon  its  power  of  regulating  the  menstrual  discharge,  by  the  sup- 
pression of  which  a  chlorotic  state  is  very  commonly  prolonged,  if 
not  occasioned. 

Savine  has  been  also  used  successfully  for  the  relief  of  atonic  gout 
and  rheumatism  of  long  standing,  and  occurring  in  persons  of  a  cold 
and  phlegmatic  temperament.  Friction  of  the  affected  joints  with  oil 
of  savine,  or  with  an  infusion  of  the  tops  of  the  plant,  or  with  savine 
ointment,  may  be  employed.  It  probably  has  no  superiority  over 
any  other  rubefacient  application,  when  applied  externally,  but  it  is 
also,  according  to  Hufeland,  one  of  the  most  effectual  of  all  internal 
remedies  for  chronic  gout.  He  directed  from  twelve  to  twenty-four 
grains  in  the  twenty-four  hours,  or  a  decoction  made  from  twice  that 
quantity. 

Savine  is  also  an  excellent  vermifuge,  but  not  more  so  than  other 
less  injurious  agents.  Ray  recommended  a  decoction  of  the  leaves,  or 
their  expressed  juice  to  be  given  with  milk.  Other  writers  have  pre- 
scribed the  same  preparations  as  enemata  to  destroy  ascarides  of  the 
rectum. 

Savine  is  contraindicated  during  pregnancy,  and  whenever  the  cir- 
culation is  readily  excited  it  cannot  be  administered  without  risk. 
Every  tendency  of  blood  to  the  head,  or  lungs,  or  any  local  conges- 
tion or  inflammation  whatever,  should  form  a  sufficient  ground  for 
withholding  it. 

External  Application. — Savine  is  used  to  excite,  or  more  generally 
to  prolong,  a  discharge  from  the  skin  after  vesication  by  cantharides. 
It  is  also  employed  to  destroy  venereal  warts  and  other  excrescences 
by  causing  ulceration  of  the  skin  around  them.  It  was  recommended 
for  this  purpose,  in  1553,  by  Ferrus,  and  subsequently  by  numerous 
other  writers  upon  the  venereal  disease,  who  direct  it  to  be  applied  in 
powder  to  the  warts  after  they  had  been  moistened.  Others  have  pre- 
scribed it  mixed  with  mercurial  ointment.  Vidal  recommends  equal 
parts  of  savine  and  burnt  alum,3  and  Christison,  like  proportions  of 
savine  and  verdigris.  Its  preparations  continue  to  be  used,  as  in 
ancient  times,  for  hastening  the  discharge  of  the  gangrenous  portions 
of  ulcers,  &c.,  and  generally  for  promoting  suppuration  whenever  this 
process  requires  quickening.  In  gangrenous  sores  it  has  been  recom- 
mended mixed  with  camphor. 

Administration. — Freshly  gathered  savine  is  by  much  the  most 
effectual.  It  may  be  administered  in  substance  in  the  form  of  powder, 
and  in  doses  of  five  or  six  grains  repeated  three  or  four  times  a  day, 

1  Diec,  Mat.  Med.,  iii.  260.         *  Bull,  de  Therap.,  xxx.  61.     s  Ibid.,  xxviii.  477. 
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and  gradually  increased  to  twenty.  Owing  to  the  difficulty  of  pul- 
verizing it,  Eberle  suggests,  as  a  convenient  form  of  administering 
savine,  to  beat  it  up  with  honey,  or  any  proper  syrup,  to  the  consist- 
ence of  a  conserve.  An  infusion  may  be  prepared  by  digesting  sixty 
grains  of  the  fresh  herb  in  half  a  pint  of  boiling  water.  The  oil  may 
be  given  in  doses  of  from  two  to  five  drops.    The  cerate  is  officinal. 


OLEUM   TIGLII.— ■/&«  Cathartics. 
OLEUM  MONARD^E  PUNCTAT./E.— Oil  of  Horsemint. 

Description. — Horsemint  is  an  indigenous  plant  found  abundantly 
in  the  middle  and  southern  States  of  the  Union.  The  whole  herb  is 
employed.  It  has  an  aromatic  smell,  and  a  warm,  pungent,  bitterish 
taste.  It  is  used  as  a  domestic  remedy  fatr  flatulent  colic  and  nausea, 
and  by  the  country  folk  as  an  emmenagogue,  and  also  to  cure  inter- 
mittent fever.  It  is  more  valuable  on  account  of  the  essential  oil  in 
which  it  abounds,  and  which  is  an  active  counter-irritant.  Atlee,  by 
whom  attention  was  first  directed  to  its  qualities,'  states  that  the 
smallest  drop  immediately  diffuses  a  pungent,  aromatic  heat  over  the 
tongue  and  fauces,  which  remains  a  considerable  time,  and  that  when 
applied  to  the  back  of  the  hand,  it  excites  redness,  heat,  pain,  and 
vesication.  He  also  used  it  diluted  with  alcohol  as  an  embrocation  in 
chronic  rheumatism,  and  in  a  pure  state  to  produce  vesication  of  the 
back  of  the  neck  in  a  patient  affected  with  mania-a-potu.  In  a  case 
of  partial  deafness  it  was  rubbed  upon  the  scalp,  and  perfectly  restored 
the  hearing ;  in  neuralgia,  a  liniment,  in  which  it  was  associated  with 
tincture  of  camphor  and  laudanum,  afforded  speedy  relief)  and  the 
same  was  also  used  with  advantage  in  hemiplegia  and  other  ■paralytic 
affections.  Its  stimulant  effects  were  shown  during  an  epidemic  of 
tyi>lius,  in  which  it  counteracted  the  tendency  of  the  extremities  to 
grow  cold,  and  also  in  cholera  infantum  when  its  application  by  fric- 
tion to  the  abdomen  restrained  the  tendency  to  collapse,  and  very 
generally  relieved  irritability.  The  latter  statement  is  confirmed  by 
Eberle. 

Administration. — Oil  of  horsemint  should  generally  be  used  in  a 
diluted  state,  even  as  a  rubefacient.  Internally  it  may  be  given  in 
the  dose  of  two  or  three  drops  mixed  with  sugar  and  water. 

1  Am.  Med.  Recorder,  ii.  496. 
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CANTHARIS.— Cantharides. 

Cantharis  Vittata.  —  Potato  Fly. 

Description. — Cantharis  veskatoria  is  a  native  insect  of  the  southern 
parts  of  Europe,  but  is  now  found  in  all  the  countries  of  that  quarter 
of  the  globe.  For  commercial  purposes,  it  was  at  first  chiefly  derived 
from  Spain,  and  hence  acquired  its  popular  name.  A  Russian  variety 
is  said  to  be  the  most  powerful  of  all.  This  insect  is  found  upon 
trees  and  shrubs,  and  especially  upon  the  ash,  lilac,  and  privet ;  it  is 
also,  but  more  rarely,  obtained  from  the  rose,  the  plum-tree,  &c. 

The  officinal  species  is  from  half  an  inch  to  an  inch  in  length,  by 
about  two  lines  in  breadth.  It  is  distinguished  by  its  beautiful  wing- 
cases,  which  are  iridescent,  but  the  predominant  colors  are  a  brilliant 
and  beautiful  golden  green.  When  alive,  cantharides  exhale  a  strong, 
fetid,  and  penetrating  odor,  by  which  they  readily  betray  their  pre- 
sence. It  is  so  offensive,  that  public  walks  frequented  by  them  are 
deserted  until  their  season  has  passed  away.  Their  taste  is  acrid, 
terebinthinate,  and  even  caustic.  To  this  day,  the  mode  of  catching 
and  preserving  them  for  use  is  nearly  the  same  as  that  described  by 
Dioscorides,  and  which  is  mentioned  below. 

Several  species  of  Mylabris  and  Meloe  exist,  whose  properties  re- 
semble those  of  the  officinal  cantharis.  The  latter  was  unknown  to 
the  ancients,  who  probably  employed  species  of  Mylabris,  some  of 
which  are  to  this  day  used  for  blistering  in  the  East.  This  is  evident 
from  the  fact  that  the  insects  mentioned  by  Dioscorides  are  described 
as  having  their  wings  marked  by  transverse  yellow  bands.  This  is  a 
distinctive  mark  of  a  species  of  Mylabris,  but  does  not  belong  to 
cantharides.  Several  American  species  exist,  which  possess  powers 
quite  equal  to  those  of  the  Spanish  fly.  One  of  these  was  described 
by  Dr.  Isaac  Chapman,  in  1805.  It  is  a  native  of  Pennsylvania,  and 
is  known  as  the  G.  vittata,  or  potato  fly.  G.  cinerea,  C.  marginata,  G. 
atrata,  G.  Nuttali,  and  G.  albida,  are  all  native  species,  and  are  strongly 
endowed  with  vesicating  properties.  The  last  two,  especially,  might 
well  be  substituted  for  the  officinal  insects. 

The  researches  of  Robiquet,  in  1810,  and  of  others,  demonstrated  the 
sources  of  the  active  properties  in  cantharides.  They  are,  first,  a  highly 
poisonous  and  very  volatile  oil,  of  a  greenish  color,  but  which  possesses 
no  vesicating  properties,  and  second,  a  substance  to  which  Thompson 
gave  the  name  of  cantharidin.  Upon  the  latter,  the  power  of  the  in- 
sect as  a  vesicant  depends.  It  is  regarded  as  a  concrete  oil.  Its  color 
is  white,  and  it  forms  shining,  crystalline,  and  micaceous  scales,  which, 
are  vaporizable  by  a  strong  heat.     In  its  pure  or  isolated  state,  can- 
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tharidin  is  insoluble  in  cold  water  or  alcohol,  but  in  its  natural  state, 
either  of  these  liquids  may  acquire  its  properties.  It  dissolves  readily 
in  ether  and  in  oils.  M.  Dieu  estimates  its  power  as  fifteen  times 
greater  than  that  of  cantharides.  Cantharidin  has  also  been  obtained 
from  C.  vittata,  Mylabris  cichorii,  and  from  different  species  of  Meloe. 
Medical  History. — Hippocrates'  mentions  first  among  the  medi- 
cines which  promote  the  menstrual  discharge,  "  five  cantharides  from 
which  the  wings  and  legs  have  been  removed."  It  is  said  that  these 
parts  were  rejected,  not,  as  had  been  believed,  because  they  were  inert, 
but  on  account  of  their  extreme  acridity.  According  to  Nardo,  the 
vesicating  principle  resides  chiefly  in  the  wing-cases.  Merat  and  De 
Lens,  however,  affirm  that  the  original  opinion  is  the  correct  one,  and 
that  the  parts  referred  to  are  really  inert.  In  regard  to  C.  vittata,  the 
truth  appears  to  be  that  the  blood,  the  peculiar  fatty  substance  of  cer- 
tain accessory  glands  of  its  generative  apparatus,  and  the  eggs  of  the 
insect  contain  its  peculiar  vesicating  principle.2  Ferrer,  by  treating 
separately  with  chloroform  the  different  parts  of  officinal  cantharides, 
found  that  the  soft  tissues  furnished  somewhat  the  largest  proportion 
of  cantharidine.  But  he  concluded  that  in  vesicating  insects  the  irri- 
tant principle  resides  equally  in  all  the  organs.3  The  more  precise 
experiments  of  Dr.  Leidy,  agreeing  as  they  do  with  the  ancient  state- 
ment, appear  to  have  a  greater  probability  in  their  favor.  Hippocrates 
speaks  of  the  use  of  cantharides  in  dropsy,  amenorrhcea,  leucophleg- 
matia,  and  jaundice,  and  of  their  external  action  in  hydrometra. 
Dioscorides  describes  the  manner  of  killing  the  insects  (cantharides, 
buprestes)  for  preservation.  They  are  either  placed,  he  says,  in  an 
earthen  vessel,  the  mouth  of  which,  after  being  covered  with  a  thin 
cloth,  is  inverted  over  another  vessel  containing  boiling  vinegar,  or 
else  held  in  a  sieve  over  a  pan  of  hot  coals.4  They  are,  he  states,  of 
a  corrosive  nature,  causing  inflammation  and  ulceration,  and  hence  are 
used  along  with  medicines  that  cure  diseases  of  the  skin,  and  cancer. 
They  act  as  an  emmenagogue  when  applied  upon  a  pessary.  Some,  it 
is  further  remarked,  attribute  to  them  anti-hydropic  virtues,  because 
they  are  diuretic.  Pliny  and  others  state  that  the  wings  and  head, 
when  taken  in  liquids,  are  able  to  counteract  the  poisonous  effects  of 
the  bodies  of  these  insects.  The  naturalist  just  mentioned  alludes  to 
their  causing  violent  pains  in  the  bladder,  and  relates  that  a  certain 
Roman  knight  was  killed  by  taking  them  for  a  lichenous  eruption.  He 
adds,  however,  that  they  are  unquestionably  useful  when  employed 
externally.5  The  poisonous  effects  of  cantharides  are  thus  described 
by  Dioscorides.6  The  patient  feels  a  gnawing  pain  in  every  part  from 
the  mouth  to  the  bladder.  He  perceives  a  terebinthinate  taste  in  the 
mouth,  and  heat  in  the  right  side  of  the  praecordium.  The  dysury 
and  haematuria  are  great.  The  stools  resemble  scrapings  of  the  intes- 
tine, as  in  dysentery.  There  is  always  nausea,  fainting,  spasms,  and 
at  last  delirium.  For  this  condition  the  author  recommends  oily  and 
mucilaginous  drinks,  and  enemata.     Arabian  authors  afterwards  pre- 

'  Edit.  Van  der  Linden,  ii.  375.         8  Leidy,  Am.  Jour,  of  Med.  Sci.,  Jan.  18G0,  p.  60. 
*  Aniiuaire  deTherap.,xx.  113.        4  Op.  cit.,  ii.  54,  55. 
&  Hist.  Nat.,  xxix.  30.  6  Op.  cit.,  vi.  1. 
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scribed  the  injection  of  oil  into  the  bladder.  Aretaeus'  speaks  of  blis- 
tering the  scalp  in  epilepsy:  he  calls  attention  to  the  strangury  which 
cantharides  are  apt  to  excite,  and  recommends  milk  to  be  given  tor 
several  days  before  the  blister  is  applied.  In  another  place2  this  author 
states  that"  cantharides  may  produce  inflammation  of  the  bladder,  and 
bloody  urine.  Galea  follows  preceding  authors  in  his  history  ot  thft 
insect,  but  declares,  in  opposition  to  them,  that  all  parts  of  it  are 
alike  endowed  with  medicinal  qualities.  This  statement,  as  was  seen 
above,  is  not  literally  correct.  Celsus3  says:  "  If  any  person  have 
drunk  cantharides,  he  ought  to  take  panaces  bruised  with  milk,  or 
galbanum  with  the  addition  of  wine,  or  milk  by  itself."  Matthiolus, 
in  commenting  on  the  above  description  of  Dioscorides,  refers  to  a 
statement  made  by  later  authors,  that  sometimes  the  genital  organs 
become  violently  inflamed  by  the  use  of  this  agent.  But  neither  he 
nor  any  ancient  writer  alludes  to  sexual  excitement  as  an  effect  of  large 
doses  of  cantharides ;  a  fact  which  may  perhaps  be  explained  by  the 
comparatively  feeble  action  of  the  insects  they  employed  (mylabris). 
The  later  Greek  and  the  Arabian  schools  continued  to  employ  cantha- 
rides in  the  same  cases  as  those  in  which  the  writers  already  cited  had 
recommended  them,  or,  at  least,  in  very  similar  ones,  and  both  inter- 
nally and  externally.  The  former  use  of  the  medicine  seems,  however, 
to  have  grown  obsolete,  and,  indeed,  to  have  fallen  into  such  discredit 
that,  in  1698,  the  London  College  of  Physicians  caused  one  of  its  Fel- 
lows to  be  imprisoned  for  having  prescribed  it  internally.'1  This  person, 
named  Groenvelt  (Angl.  Greenfield),  was  a  native  of  Holland,  and  a 
distinguished  lithotomist.  He  composed  a  work  in  which  cantharides 
are  exalted  as  a  remedy  for  various  affections  of  the  urinary  passages, 
and  for  vesical  catarrh  in  particular.  He  also  vaunts  the  power  of 
camphor,  when  associated  with  it,  to  correct  its  acrimonious  qualities 
and  prevent  strangury,  both  when  given  internally  and  when  mixed 
with  blistering  ointment.  It  may  be  remarked  that  he  was  in  the 
habit  of  giving  much  larger  doses  of  camphor  for  this  purpose  than 
it  is  usual  to  prescribe,  as  much,  even,  as  from  ten  to  twenty  grains  at 
a  dose.5 

The  use  of  cantharides  for  vesication  was  rendered  general  by  the 
Arabians,  who  employed  them  particularly  in  soporose  affections,  for 
poisoned  wounds,  and  to  relieve  deafness.  After  the  revival  of  learning, 
Fernel  was  one  of  the  first  to  apply  the  revulsive  powers  of  fly-blis- 
ters to  cerebral  affections,  and  Houllier  extended  their  use  to  obstinate 
affections  of  the  Skin,  to  neuralgia,  and  gout.  During  the  greater 
part  of  the  sixteenth  century  these  agents  were  used  with  suspicion 
and  great  reserve  by  Ettmiiller  and  Sennert ;  but  when  the  plague 
ravaged  Italy  in  1575,  Mercurialis  employed  them  with  remarkable 
success.     Although  the  method  had  been  extensively  adopted,  it  was 

1  De  Morb.  Diut.,  i.  4.  *  De  Causis  et  Sig.,  x.  J  Book  v.  cli.  27 

4  A  certain  Capivaccius,  in  the  15th  century,  maintained  that  cantharides  might  be 
successfully  given  in  dropsy  and  suppression  of  urine.— Vid.  Cam  pi  t,  Maladies  Uraves, 
&c,  p.  175. 

5  A  Treatise  on  the  Safe  Internal  Use  of  Cantharides.  Written  in  Latin  by  Dr.  J. 
Greenfield,  and  translated  by  J.  Marten.     London,  1705. 
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nevertheless  strenuously  opposed  by  certain  Galenists,  and  a  dispute 
ensued,  in  which  Saxonia  advocated  the  use  of  blisters,  and  so  tho- 
roughly defended  his  thesis  as  to  have  it  said  of  him  that  "  writers 
since  his  time  plainly  follow  him,  and  have  hardly  added  any- 
thing upon  the  subject."1  Among  subsequent  writers,  Hoffmaun  has 
furnished  the  most  complete  account  of  the  uses  of  vesication  by 
cantharides.2 

Collodium  CUM  Cantharide. —  Collodion  with  Cantharides.  This 
preparation  is  made  by  dissolving  gun  cotton  in  a  mixture  of  alcohol 
and  ether,  which  has  been  used  to  obtain  the  active  properties  of  can- 
tharides by  percolation.  It  is  a  colorless  transparent  liquid,  and,  to 
prevent  its  evaporation,  should  be  kept  in  well -stopped  bottles. 

Action.  On  Animals. — The  first  experimenter  with  cantharides 
appears  to  have  been  Baglivi.3  By  injecting  the  tincture  into  the 
jugular  vein  of  a  dog,  he  p/oduced  great  debility  and  suffering,  with 
inordinate  thirst,  and  death,  preceded  by  signs  of  great  pain  and  by 
convulsions.  He  found  in  the  blood  a  number  of  little  drops  like 
oil.  Hillefeld4  gave  to  a  dog  a  drachm  of  powdered  cantharides 
mixed  with  water.  An  hour  afterwards  there  were  signs  of  great 
debility,  but  no  anxiety,  and  at  the  end  of  four  hours  the  animal 
moaned  and  howled  continually,  and  passed  urine  and  bloody  faeces. 
He  gradually  grew  weaker,  and  at  last  died  in  about  twenty  hours 
from  the  commencement  of  the  experiment.  No  marks  of  inflamma- 
tion were  found  in  the  bladder,  except  a  few  red  points,  but  the  in- 
testinal canal  was  inflamed  throughout,  and  in  some  places  resembled 
a  piece  of  scarlet  cloth.  Schubarth'  produced  almost  exactly  the  same 
symptoms  with  a  similar  dose  of  the  poison.  The  dog  on  which  he 
experimented  grew  feeble  and  tremulous,  and  vomited,  and  his  pulse 
became  smaller  and  more  frequent.  The  urine  was  scanty,  and  passed 
with  difficulty,  but  was  not  high-colored.  The  intestinal  canal  and 
the  urinary  passages  were  found  greatly  injected  after  death.  Smaller 
doses  were  given  to  other  dogs,  and  produced  a  frequent  desire  to 
urinate,  signs  of  salaciousness,  and,  in  a  bitch,  an  irritation  of  the  sex- 
ual organs,  shown  by  her  rubbing  them  constantly  upon  the  ground. 
The  numerous  original  and  collected  experiments  described  in  Orfila's 
treatise  concur  in  showing  almost  identical  results  with  those  already 
cited,  and  need  not,  therefore,  be  detailed.  In  nearly  all  of  them  it 
may  be  remarked,  however,  that  there  was  very  little  evidence  of  in- 
flammation or  of  functional  excitement  about  the  genital  organs.  The 
absence  of  tljese  symptoms,  and  especially  of  the  former,  which  in  the 
human  subject  occurs  so  frequently  when  poisonous  doses  of  the  sub- 
stance are  administered,  adds  another  to  the  many  motives  already 
existing  for  a  habit  of  caution  in  reasoning  from  the  results  of  experi- 
ments in  the  lower  animals  to  the  action  of  medicines  upon  man.  The 
experiments  of  Orfila  and  of  Beaupoil  led  to  conclusions  of  which  the 
following  is  a  summary.0  In  doses  of  from  thirty  to  sixty  grains, 
powdered  cantharides  almost  always  are  fatal  to  dogs  of  a  medium 

1  Freind,  On  Fevers,  p.  134.  *  Op.  Omn.,  vi.  67. 

3  P/aot.  Pliys.,  p.  412.  '  Wibmbr,  Wirkung,  &c,  iii.  253. 

6  [bid.,  p.  2U2.  6  Diet,  de  Med.  eu  xv.  vol. 
26 
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size.  The  ingestion  of  the  powder  is  generally  followed  by  vomit- 
ing, with  horripilations,  some  convulsive  movements,  and  a  restless- 
ness indicative  of  severe  pain.  These  symptoms  are  succeeded  by 
coldness,  depression,  and  death.  On  examination  of  the  stomach  and 
intestines,  they  are  found  uniformly,  and  the  kidneys  and  bladder 
occasionally,  to  display  signs  of  inflammation.  When  the  powdered 
flies  are  applied  to  a  wound,  they  excite  great  pain  and  inflammation, 
vomiting,  depression,  laborious  breathing,  &c,  and  ultimately  destroy 
life.  The  experiments  of  Dieu"  furnished  results  almost  identical 
with  those  now  described.  In  addition  he  observed  that  if  the  pow- 
dered flies,  mixed  simply  with  water,  were  administered  to  dogs  in 
doses  of  from  thirty  to  fifty  grains,  a  copious  discharge  of  urine  and 
faeces  took  place,  and  the  action  of  the  heart  was  strikingly  reduced. 
When  the  medicine  was  exhibited  along  with  distilled  water  of  cherry 
laurel,  the  combined  dose  proved  rapidly  fatal,  although  each  ingre- 
dient by  itself  was  incapable  of  producing  this  result.  Forty-five 
grains  of  camphor,  mixed  with  thirty  of  cantharides,  were  fatal  to 
dogs  by  producing  a  remarkable  degree  of  depression  and  debility : 
but  it  was  necessary  to  employ  a  drachm  and  a  half  of  the  former 
alone,  and  of  the  latter  a  much  larger  dose  than  the  one  stated,  in  order 
to  produce  a  similar  result.  Alcohol,  on  the  contrary,  suspended,  and 
finally  overcame,  the  effects  of  the  cantharides,  just  as  the  Italian  ex- 
perimenters found  it  to  do  in  the  human  subject.  The  conclusion 
which  these  observers  drew  from  their  experiments,  that  the  action  of 
cantharides  is  essentially  sedative,  deserves  attention.  Not,  however, 
that  they  prove  this  thesis ;  but  they  go  far  to  demonstrate  that  the 
excitement  which  usually  follows  the  application  of  blisters,  and  the 
internal  use  of  cantharides,  is  due  to  the  diffused  and  reflected  influ- 
ence of  the  local  inflammation,  and  that  the  general  depression  which 
follows  is  due  as  well  to  a  direct  action  of  the  medicine  as  to  the 
reaction  from  the  local  irritation  of  the  medicine  upon  the  internal 
organs,  as  well  as  upon  the  skin. 

The  action  of  cantharidin  on  animals  has  been  tested  by  several  ex- 
perimenters. According  to  Orfila,  fifteen  grains  introduced  into  the 
cellular  tissue  of  a  dog's  leg  destroyed  the  animal  in  three  hours.  The 
symptoms  were  like  those  produced  by  Spanish  flies,  but  more  severe. 
In  Pullino's  experiments,  half  a  grain  of  cantharidin  dissolved  in  milk 
and  administered  to  a  dog  produced  general  loss  of  power,  immobility 
and  death  within  half  an  hour.  One  and  a  half  grains  dissolved  in 
fifteen  drops  of  double-distilled  laurel  water  destroyed  a^  large  rabbit 
almost  instantaneously,  although  the  same  animal  had,  several  davs 
before,  taken  twenty  drops  of  the  laurel  water  without  serious  incon- 
venience. Two  grains  were  inclosed  in  dough  and  administered  to  a 
small  rabbit.  The  animal  fell  down  insensible;  the  limbs  were  para- 
lyzed, and  the  temperature  of  the  body  declined.  Death  occurred 
within  three  hours. 

The  solubility  of  cantharidin  in  oils  greatly  facilitates  the  absorp- 
tion of  this  substance,  and  hence  their  administration  in  poisoning  by 

1  Mat.  Med.,  ii.  24. 
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cantharides  is  to  be  avoided.  When  animals  are  poisoned  with 
cantharidin  dissolved  in  oil,  the  gastro-intestinal  symptoms  and  lesions 
are  less,  and  the  vesico-renal  greater,  than  when  cantharidin  alone  is 
used.  These  agree  with  the  results  of  other  experiments  in  proving 
cantharidin  to  be  the  irritating  principle  of  Spanish  flies,  and  espe- 
cially that  which,  acting  upon  the  genito-urinary  organs,  occasions 
strangury. 

On  Man. — Internally.  The  action  of  cantharides  when  swallowed 
is  that  of  an  acrid  irritant.  Besides  the  disagreeable  taste  already 
alluded  to,  if  the  quantity  taken  be  large  a  burning  heat  is  felt  in  the 
mouth,  fauces,  oesophagus,  and  abdomen ;  there  is  sometimes  ptyalism, 
together  with  constriction  of  the  throat,  and  a  difficulty  of  swallowing 
so  great  that  the  attempt  to  drink  excites  violent  spasms.  Usually 
there  is  nausea  and  vomiting  often  of  bloody  matters ;  unnatural, 
fibrinous,  and  sometimes  bloody  stools,  griping,  meteorism,  and  ex- 
treme tenderness  of  the  abdomen.1  These  symptoms  of  intestinal 
inflammation  often  terminate  fatally.  When  death  does  not  take 
place  rapidly,  other  symptoms,  which  depend  upon  absorption  of  the 
'  active  principle,  are  displayed.  There  is  an  incessant  desire  to  urinate, 
but  a  small  quantity  only  of  high-colored  and  scalding  urine  is  voided 
with  extreme  suffering.  The  urine  is  sometimes  bloody,  and  a  burn- 
ing pain  is  experienced  in  the  region  of  the  bladder  and  kidneys.  The 
urine  under  these  circumstances  is  highly  albuminous.  In  some  cases 
the  genital  organs  are  at  the  same  time  violently  excited,  the  penis  is 
in  a  state  of  rigid  erection,  and  occasionally  there  is  satyriasis  with 
seminal  emissions.2  In  the  female,  swelling  and  heat  of  the  organs  of 
generation  have  been  observed,  and  during  pregnancy  abortion  is  apt 
to  be  produced.  It  has  repeatedly  happened  that  the  genital  organs 
have  been  attacked  with  gangrene,  even  in  cases  in  which  no  sexual 
excitement  was  manifested.  Indeed,  venereal  excitement  is  a  symp- 
\om  of  rare  occurrence  even  in  fatal  cases  of  poisoning  by  Spanish 
flies.  In  twenty-five  such,  collected  by  Dieu,  although  priapism  was 
a  constant  symptom,  sexual  desire  was  very  rare.  It  is  a  peculiarly 
interesting  fact  brought  to  light  by  Schroff  that  cantharidin  does  not 
excite  voluptuous  sensations  nor  erections,  while  ten  drops  of  the 
tincture  of  cantharides  may  produce  both  phenomena  in  a  marked 
degree.  Bretonneau  had  already  noticed  the  former  fact.  Hence  it 
is  wrong  to  conclude,  as  has  been  done,  that  the  suffering  and  alarm 
occasioned  by  cantharidin  neutralizes  its  aphrodisiac  operation.  This 
operation,  according  to  Schroff,  is  due  to  the  volatile  oil  which  in  the 
living  insect  is  most  abundant  at  the  coupling  season. 

1  Wibmek,  Wirkung,  &c,  iii.  264. 

2  Cases  have  occurred  in  which  the  erotic  madness  has  reached  a  frightful  degree. 
Such  an  one  is  that  related  hy  Cabral  of  a  man  who  had  taken  a  poison  containing 
two  drachms  of  cantharides  to  cure  him  of  a  quartan  ague,  "  ce  qui  le  rendit  si  furieux 
a  l'acte  venerien  que  sa  femme  nous  jura  son  Dieu  qu'il  l'avoit  chevauchee  dans  deux 
units  quatre-vingt  et  sept  fois  sans  y  compreudre  plus  de  dix  qu'il  s'estoit  corrumpu  ; 
et  mesmes,  dans  le  temps  que  nous  consultasmes  le  pauvre  homme  spermatisa  trois 
fois  a  notre  presence,  embrassant  le  pied  du  lict,  et  agitant  contre  iceluy,  comine  si 
c'eust  este  sa  femme." 
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To  the  symptoms  above  detailed,  may  be  added  those  of  general 
excitement,  a  frequent  small  pulse,  quick  breathing,  heat  of  skin,  vas- 
cular injection  of  the  face  and  eyes,  thirst,  pain  in  the  head,  delirium, 
trembling,  universal  tetanic  spasms,  and  subsequently  coma.  Accord- 
ing to  Dieu,  the  symptoms  of  stimulation,  if  they  do  not  prove  fatal, 
are  followed  by  striking  evidences  of  sedation.  There  is  a  general 
sense  of  coolness  or  a  copious  and  cool  perspiration;  the  patient  feels 
inexpressibly  prostrated ;  his  eyes  are  dull,  sunken,  and  surrounded 
bv  a  dark  circle;  the  features  are  expressionless;  giddiness,  faintness, 
or  complete  swooning  ensue,  and  there  may  be  vomiting  or  diarrhoea. 
It  is  evident,  however,  that  such  symptoms  cannot  fairly  be  ranked 
with  the  proper  and  peculiar  effects  of  cantharides;  they  are  such  as 
follow  all  violent  excitement  accompanied  with  severe  pain. 

The  quantity  of  cantharides  required  to  destroy  life  cannot  be  accu- 
rately fixed.  The  smallest  dose  known  to  have  had  this  effect,  was 
twenty -four  grains  taken  in  two  doses ;  but  the  patient  was  a  pregnant 
female,  and  abortion  was  produced.  An  ounce  of  the  tincture,  has 
destroyed  life,  but  only  after  the  lapse  of  a  fortnight.1 

The  effects  of  cantharidin  do  not  include  so  many  symptoms  of  direct 
irritation  as  those# above  described.  A  pupil  of  Giacomini  took  five- 
eighths  of  a  grain  of  this  substance.  Soon  afterwards,  the  pulse  had 
fallen  from  63  to  57 ;  there  was  a  desire  to  urinate,  with  pain  in  the 
tract  of  the  urinary  organs.  General  malaise  followed,  with  some 
confusion  of  the  mind,  prostration,  faintness,  a  sunken  and  dull  counte- 
nance, cold  sweats,  vomiting,  suppression  of  urine,  and  a  pulse  of  45. 
A  glass  of  wine  revived  the  strength  partially,  yet  only  for  a  short 
time ;  an  hour  and  a  half  later  the  symptoms  reappeared,  and  the 
pulse  fell  to  30.  Feeling  greatly  alarmed,  Giacomini  administered 
rum  in  small  quantities  until  half  a  pint  of  it  had  been  taken.  Under 
its  influence  the  symptoms  gradually  improved,  but  no  sign  of  alco- 
holic intoxication  followed.  Several  days  elapsed  before  the  experi- 
menter regained  his  appetite.  Pullino,2  who  took  four  grains  in  doses 
of  one  grain  each,  and  at  short  intervals,  experienced  symptoms  almost 
identical  with  the  above,  but  much  less  severe.  He  also  found  relief 
in  a  glass  of  brandy,  to  which  he  added  ammonia. 

Externally. — When  cantharides  are  applied  in  an  ointment  to  the 
skin,  there  is  produced,  after  the  lapse  of  one  or  more  hours,  some 
degree  of  redness,  a  feeling  of  numbness  in  the  part,  and  afterwards  a 
stinging  and  burning  pain,  which  is  not,  however,  apt  to  be  severe 
unless  it  is  aggravated  by  the  contact  of  external  objects  with  the 
inflamed  skin.  After  the  lapse  of  some  time,  varying  with  the  natural 
delicacy  of  the  skin  and  its  degree  of  previous  irritation,  a  number  of 
vesicles  arise  which  subsequently  coalesce  so  as  to  form  bullae,  or  it 
may  be  a  single  large  cavity  containing  serum.  This  fluid  is  of  a  pale 
yellow  color  and  faint  taste  and  smell,  is  alkaline  in  its  reaction,  and 
consists  chiefly  of  water  holding  in  solution  some  albumen  and  an 
animal  matter  with  a  small  proportion  of  salts.  The  adjacent  cutis  is 
seldom  discolored.      On  removing  the  epidermis,  and  allowing  the 

•  Am.  Jour,  of  Med.  Sci.,  i.  303.  *  Strumpf,  Handbuch. 
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fluid  to  escape,  the  chorion  is  found  to  be  of  a  pale  red  color,  and  its 
papillae  are  rather  prominent.  The  serum  which  bathes  it  gradually 
thickens  and  dries,  and  forms  a  slight  pellicle,  which,  on  exfoliating, 
leaves  the  skin  sound  beneath.  If  the  action  of  the  blister  is  more 
energetic,  the  chorion  becomes  inflamed,  and  is  coated  with  a  fibrinous 
layer  which  can  generally  be  removed  with  ease,  but  is  soon  formed 
again,  and  gradually  grows  firmer  and  more  adherent.  If  now  allowed 
to  heal,  this  deposit  shrivels,  dries,  and  finally  exfoliates,  leaving 
beneath  it  a  new  epidermis,  through  which  the  skin  looks  red  and 
feels  delicate  to  the  touch.  When  a  blister  is  applied  to  a  part  fur- 
nished with  hairs,  they  fall  out,  but  are  reproduced  in  the  course  of 
two  or  three  weeks. 

When  a  blister  is  of  large  dimensions,  and  is  permitted  to  remain 
until  the  occurrence  of  full  vesication,  strangury,  and  the  other  consti- 
tutional effects  of  cantharides  sometimes  ensue,  such  as  pains  in  the 
loins,  colic,  thirst,  micturition,  ardor  urinae,  haematuria,  &c.  Cases  of 
death  from  the  operation  of  a  blister  are  recorded.1  When  applied 
near  the  origin  or  over  the  course  of  lymphatic  vessels,  the  corre- 
sponding glands  are  apt  to  become  swollen  and  inflame,  and  may  even 
suppurate.  The  action  of  the  absorbed  cantharides  is  further  shown 
by  a  pellicle  which  generally  covers  the  urine  during  full  vesication 
of  the  skin,  and  which  is  sometimes  quite  thick.  If  the  blister  remains 
long  applied,  it  may,  as  already  mentioned,  occasion  profuse  suppura- 
tion, erythematous  or  erysipelatous  swelling,  unhealthy  granulations, 
and  even  gangrene.  It  may  also  give  rise  to  an  eczematous  or  ecthy- 
matous  eruption  in  the  neighborhood,  which  has  been  known  to  spread 
itself  over  the  whole  body.  In  some  cases  anthrax  has  been  developed 
under  the  application  of  a  blister,  but,  perhaps,  only  during  an  epidemic 
tendency  to  that  form  of  disease.  It  must  not  be  omitted  to  mention 
that  blisters  occasionally  seem  to  have  a  poisonous  action,  producing 
a  high  degree  of  fever  and  nervous  excitement.  But  the  precautions 
recommended  to  be  taken  in  their  use,  in  the  present  article,  are 
sufficient,  it  is  believed;  to  obviate  all  unpleasant  consequences. 

Cantharidin  is  singularly  rapid  in  its  action  when  applied  to  the 
skin.  According  to  Robiquet,  one-hundredth  part  of  a  grain  produced 
vesication  in  a  quarter  of  an  hour  when  it  was  rubbed  upon  the  lip. 
Paper  saturated  with  a  solution  of  this  substance  in  oil,  produces 
vesication  in  about  six  hours.  The  ethereal  solution  also  vesicates 
very  rapidly,  as  well  as  that  prepared  with  collodion,  &c. 

After  death,  from  the  poisonous  action  of  cantharides,  congestion  of 
the  brain  and  a  serous  effusion  on  its  surface  are  generally  found. 
Sometimes  the  peritoneum  is  inflamed,  and  the  stomach,  intestinal 
canal,  kidneys,  bladder,  ureters,  and  urethra  are  generally  so.  The 
intestinal  mucous  membrane  is  readily  separable  from  its  connections, 
is  often  stained  with  blood,  and  sometimes  gangrenous. 

Remedial  Employment.  Internally. — The  internal  use  of  cantha- 
rides is  indeed  far  less  general  and  is  also  less  important  than  the 
external,  but  it  is  apt  to  be  too  much  overlooked  by  practitioners. 

1  Guibodbt,  Abeille  Med.,  xv.  153. 
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Among  the  conditions  laid  down  as  appropriate  for  their  use,  are 
torpor  and  atony  of  the  system  and  an  excessive  mucous  secretion 
from  the  bowels.  These  indications  exist  in  typJioid  fever,  for  winch 
disease  the  tincture  of  cantharides  has  been  recommended  in  conjunc- 
tion with  wine  whey  and  other  stimulants.  It  is  probable  that  all  of 
the  good  of  this  combination,  without  any  of  its  evils,  would  be  accom- 
plished by  the  vinous  stimulant  alone.  A  striking  illustration  of  the 
stimulant  power  of  cantharides  is  afforded  by  the  influence  of  the 
tincture  in  a  case  of  asthenia,  with  nervous  excitement  and  delirium, 
occurring  in  a  man  laboring  under  pulmonary  consumption.  Sedative 
measures  aggravated  the  symptoms,  which,  however,  yielded  to  the 
repeated  administration  of  tincture  of  cantharides  in  doses  of  forty 
minims,  and  the  patient  was  restored  to  his  former  degree  of  health, 
without  the  occurrence  of  any  strangury.1 

A  certain  number  of  cases  of  dropsy  cured  by  the  internal  adminis- 
tration of  cantharides  are  recorded,  by  the  earlier  writers  especially. 
But  the  method  does  not  seem  to  have  commanded  general  confidence, 
and  the  vouchers  for  its  efficacy  are  not,  with  few  exceptions,  authori- 
tative names.  Eichter  would  restrict  it  to  those  cases  which  are 
distinguished  by  a  torpid  state  of  the  system.  Ferriar2  refers  to 
several  cases  of  general  dropsy  occurring  for  the  most  part  after  scarlet 
fever,  in  which  the  medicine,  associated  with  cinchona,  effected  a  cure. 
Blackall3  mentions  that  the  powder  of  cantharides  in  doses  of  from 
one-quarter  of  a  grain  to  one  or  two  grains,  had  been  recommended 
by  Lieutaud,.and  is  asserted  by  him  to  form  ihe  basis  of  an  active 
empirical  remedy  for  dropsical  affections. 

Many  writers  recommend  the  internal  use  of  cantharides  in  chronic 
bronchial  affections,  under  very  nearly  the  circumstances  in  which  bal- 
samic medicines  are  useful,  but  they  are  inferior  to  these,  and,  indeed, 
of  doubtful  utility  altogether.  Even  in  acute  inflammatory  diseases 
of  the  lungs,  the  followers  of  the  Italian  contro-stimulant  school  have 
administered  cantharides  internally,  and,  as  they  declare,  with  the 
happiest  effects.4     But  their  statements  need  confirmation. 

The  success  of  tincture  of  cantharides  in  the  treatment  of  chronic 
eczema,  particularly  in  females,  is  characterized  by  Cazenave  as  sur- 
prising.4 He  directed  at  first  three,  and  afterwards  five  drops  every 
morning  in  some  demulcent  drink,  and  every  week  increased  the  dose 
by  five  drops.  Wilson  advises  the  medicine  to  be  exhibited  along 
with  equal  parts  of  compound  tincture  of  camphor,  and  tincture  of 
cinchona. 

Psoriasis,  that  has  returned  without  assignable  cause,  and  affects 
persons  of  an  indolent  constitution,  and  also  occupies  a  large  surface 
and  has  resisted  the  influence  of  purgatives,  sometimes  yields  with 
singular  rapidity  to  the  tincture  of  cantharides.6  The  patient  should 
be  restricted  to  a  very  methodical  diet.  Cazenave  states  that  he  has 
seen  a  patient  who,  after  suffering  for  eighteen  years  from  this  disease, 
was  cured  in  a  month  by  the  remedy  under  notice.     The  same  author 

»  Am.  Med.  Times,  v.  230.  2  Med.  Histories,  p.  206. 

3  On  Dropsies,  p.  180.  4  Mexdixi,  Annates  de  Therap.,  vi.  15. 

*  Mai.  de  la  Peau,  p.  95.  6  Ibid.,  p.  313. 
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recommends  it  also  for  Grecian  elephantiasis.  Rayer  is  of  opinion 
that  no  other  remedy  possesses  so  remarkable  an  influence  over  psori- 
asis, but  he  objects  to  it  on  the  ground  of  its  liability  to  produce 
strangury,  particularly  in  females,  and  to  derange  the  digestive  func- 
tion. Of  the  same  affection,  Mead  had  long  before  said,  "I  am  con- 
vinced from  experience  that  there  is  not  a  better  medicine  known 
against  this  filthy  disease  than  tincture  of  cantharides."1 

The  older  writers  furnish  numerous  examples  of  the  usefulness  of 
cantharides  in  chronic  affections  of  the  urinary  passages  in  which  the 
secretion  or  the  discharge  of  urine  is  impeded.  The  work  of  Green- 
field contains  many  of  these  which  would  probably  now  be  described 
as  instates  of  chronic  pyelitis  and  vesical  catarrh.  Although  modern 
experience  does  not  in  general  countenance  this  use  of  the  remedy, 
there  seems  to  be  no  reason  why  it  should  not  be  applicable  under  the 
same  conditions  in  which  terebinthinate  preparations  are  now  employed. 
Debility  or  pa ralysis  of  the  Madder  has  been  successfully  treated  by 
the  internal  administration  of  cantharides,  as  well  as  by  blisters  ap- 
plied to  the  sacrum.  The  former  method  has  also  been  employed  to 
relieve  incontinence  of  urine,  as  well  as  retention  of  urine,  arising  from 
paralysis  of  the  bladder.  The  nocturnal  incontinence  to  which  chil- 
dren are  subject  is  also  stated  to  be  amenable  to  this  remedy.  An  in- 
teresting case  occurred  to  Pereira ;  it  was  that  of  a  boy  fourteen  years 
old  who  had  been  subject  to  incontinence  of  urine  from  infancy.  By 
means  of  gradually  increased  doses  of  the  tincture  of  cantharides  he  was 
entirely  relieved  of  the  incontinence  by  day,  but  the  nocturnal  dis- 
charge continued.  The  dysury  of  old  men,  which  very  generally  de- 
pends, in  part  at  least,  upon  debility  of  bladder,  may  to  that  extent 
be  relieved  by  the  medicine  under  notice,  but  the  danger  of  its  aggra- 
vating the  inflammatory  condition  of  the  lining  membrane,  of  the 
affected  organ  must  not  be  overlooked.  Lisfranc  cured  a  case  of  vesi- 
cal paralysis  by  introducing  tincture  of  cantharides  into  the  bladder 
by  means  of  a  catheter.  One  drop  dissolved  in  lukewarm  water  was 
at  first  injected  twice  a  day  and  for  several  successive  days,  each  dose 
being  increased  by  one  drop.2  Some  cases  of  diabetes  insipidus  appear 
to  have  been  cured  Vjy  this  medicine. 

Writers  are  not  wanting  who  report  having  cured  gonorrhoea  by 
means  of  cantharides.  Bartholin  employed  a  vinous  preparation  for 
this  purpose,  and  the  same  practice  was  extolled  by  Werlhoff,  Mead, 
and  Robertson.  Yet  the  method  has  never  obtained  general  accept- 
ance. Chronic  or  subacute  gleety  discharges  have  undoubtedly  been 
arrested  by  cantharides  given  in  appropriate  doses,  but  the  method  has 
less  to  recommend  it  than  others  in  common  use.  Pereira,  however, 
states  that  he  found  equal  parts  of  the  muriated  tincture  of  iron  and 
tincture  of  cantharides  a  successful  combination  in  gonorrhoea  of  lono- 
standing.  Doubtless  by  thus  substituting  an  artificial  and  temporary 
stimulation  for  a  morbid  and  permanent  one,  the  latter  may  be  dissi- 
pated. In  fact,  neariy  all  of  the  direct  and  active  remedies  for  gonor- 
rhoea may  be  presumed  to  operate  in  this  manner. 

>  Med.  Works,  p.  455.  »  Lancet,  May,  1843. 


360  IRRITANTS.  [CLASS 

Burdach,  after  the  example  of  Adair,  recommends  the  internal  use 
of  the  tincture  of  cantharides  and  of  aloes  for  amenorrhea.1  The  cases 
in  which  it  seems  to  be  most  useful  are  those  in  which  the  suppression 
of  the  catamenia  is  connected  with  a  leucorrhceal  discharge.  J.  Mur- 
ray states  that  it  has  been  employed  as  a  stimulant  in  amenorrhcea. 
The  late  Prof.  Chapman,  in  a  note"  to  Burns'  Obstetrics,  remarked  as 
follows  :  "  In  suppression  of  the  menses  evidently  connected  with  atony 
of  the  uterus  I  have  had  some  success  with  the  tincture  of  cantharides. 
I  give  it  in  a  dose  of  ten  drops  morning,  noon,  and  night,  gradually 
increasing  the  quantity  till  it  amounts  to  two  drachms  in  the  day. 
The  most  obvious  effects  of  this  medicine  which  I  have  observed  are 
an  increase  in  the  force  of  the  pulse  and  a  very  copious  flow  of  urine." 
In  1819,  Dr.  J.  Klapp,  of  Philadelphia,  published2  a  series  of  cases, 
nineteen  in  number,  which  demonstrated  the  power  of  cantharides  to 
restore  the  suspended  catamenia.  He  found  the  medicine  most  useful 
in  cases  of  torpor  of  the  system,  or  where  excessive  action  had  pre- 
viously been  reduced  by  depletion,  and  he  attributed  its  curative  effects 
to  the  irritation  which  it  occasions  in  the  bladder  and  rectum  and 
through  them  in  the  adjacent  pelvic  viscera.  He  directed  the  medi- 
cine in  doses  at  first  of  fifteen  drops  three  times  a  day,  and  gradually 
increased  the  quantity  to  30  or  40  drops  at  each  dose. 

When  the  sexual  j^ropensity  is  feeble,  or  quite  suspended,  particularly 
as  a  result  of  long-continued  and  passive  seminal  emissions,  the  cau- 
tious use  of  cantharides  has  sometimes  succeeded  in  curing  the  infir- 
mity. Yet  the  practice  is  not  without  danger,  for  it  is  ascertained  that 
the  males  of  several  species  of  quadrupeds  become  diseased  when 
cantharides  are  administered  to  them  for  the  purpose  of  stimulating 
the  sexual  powers.3 

A  large  number  of  authorities  assert  the  power  of  cantharides  to 
cure  hydrophobia,  and  their  assertions  have  been  undeservedly  dis- 
credited by  those  who  supposed  the  disease  just  named  to  be  always 
identical  with  rabies  canina.  Hydrophobia  is,  indeed,  an  almost  con- 
stant symptom  of  rabies,  but  it  is  not  uniformly  so.  It  occurs  quite 
frequently  in  various  hysterical,  nervous,  febrile,  and  organic  affec- 
tions/ The  recorded  cures  of  this  affection  by  cantharides  do  not 
throw  much  light  upon  the  nature  of  those  forms  of  disease  to  which 
the  remedy  is  applicable.  The  greater  number  of  writers,  who,  like 
Wichmann  and  Eust,  have  vaunted  the  an ti -hydrophobic  powers  of 
cantharides,  found  their  favorable  opinion,  so  far  as  canine  hydrophobia 
is  concerned,  upon  the  prophylactic  virtues  of  the  medicine.  So  falla- 
cious a  test  is  unworthy  of  serious  consideration. 

.Externally. — The  indications  for  the  use  of  blisters  are  very  nume- 
rous if  regard  be  had  to  the  great  number  of  morbid  conditions  which 
they  are  adapted  to  cure,  but  the  following  enumeration  includes,  per- 
haps, all  of  the  important  cases.  Fly  blisters  may  be  employed — 1st. 
To  stimulate  the  system  generally ;  2d.  To  promote  the  absorption 
and  prevent  the  accumulation  of  certain  morbid  deposits ;    3d.  To 

1  System  der  Arzneim.,  Hi.  107.  *  Am.  Med.  Recorder,  ii.  37. 

»  AUkat  and  De  Lens,  op.  cit.,  iv.  312.  «  Klsu's  Essays,  ii.  193. 
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recall  suppressed  discharges;  4th.  To  promote  a  favorable  issue  of 
internal  disease  by  an  external  counter-irritation  or  discharge.  Can- 
tharides  have  been  used  in  conjunction  with  rubefacients  in  order  to 
heighten  their  effect;  with  soap  liniment,  or  oil  of  turpentine,  for 
example.  But,  except  as  a  very  local  stimulant,  they  are  much  less 
to  be  recommended  than  many  other  agents.  The  ointment  has  been 
employed  to  excite  suppuration  in  wounds  supposed  to  be  poisoned. 
The  powder  has  also  been  used  for  toothache  by  being  introduced  into 
a  carious  cavity.  The  ointment  is  frequently  prescribed  in  a  diluted 
state  as  a  dressing  for  blisters,  to  promote  their  suppuration,  and  also 
to  stimulate  and  promote  the  healing  of  indolent  ulcers,  and  especially 
of  fistulae  and  other  sinuses.  "Dupuytren's"  ointment  for  alopecia 
contained  tincture  of  cantharides  associated  with  acetate  of  lead  and 
Peruvian  balsam.  Other  formulae  of  the  same  character  have  been 
recommended  by  various  writers  on  cutaneous  diseases. 

Hemorrhage.  A  blister  to  the  back  of  the  neck  is  sometimes  ser- 
viceable in  epistaxis,  and  one  between  the  shoulders,  when  hsemopto'6 
becomes  alarming  from  the  quantity  of  blood  discharged.  In  apoplexy, 
after  the  use  of  general  and  local  depletion  has  relieved  the  brain  from 
pressure,  a  blister  to  the  nape  of  the  neck  is  of  the  highest  utility  by 
completing  the  restoration  of  the  patient's  senses,  if  they  still  remain 
obscured,  and  by  promoting  the  absorption  of  the  effused  fluid.  In 
congestion  of  the  brain,  whether  arising  from  a  plethoric  state  of  the 
system  or  from  the  use  of  narcotics,  or  in  the  course  of  any  disease, 
blisters  can  scarcely  be  dispensed  with. 

Dropsy.  In  general  dropsy,  blisters  applied  to  the  lower  extremities 
have  sometimes  evacuated  the  whole  effusion.  But  the  method  is  a 
hazardous  one  on  account  of  the  danger  of  producing  gangrene.  In 
dropsy  of  the  brain,  the  application  of  a  large  blister  to  the  shaven 
scalp  has  not  unfrequently  caused  at  least  a  temporary  relief.  Some 
allege  it  to  have  effected  cures,  but  the  evidence  in  favor  of  this 
assertion  is  not  satisfactory.  Johnson  cured  hydrocele  by  means  of 
blisters  applied  to  the  scrotum.1 

Fevers.  The  usefulness  of  blisters  in  some  among  this  class  of  dis- 
eases is  second  to  that  of  no  other  remed}'-.  The  most  eminent  and 
experienced  writers  concur  very  nearly  in  their  opinions  upon  the 
subject,  and  daily  observation  confirms  their  soundness.  In  continued 
fevers  with  a  tendency  to  sopor  or  delirium,  says  Freind,  more  persons 
have  been  cured  by  blisters  than  by  any  other  method,  "nay,  one 
may  solemnly  aver  that  more  people  have  been  recovered  by  them 
than  by  all  the  rest."2  A  statement  of  Baglivi  is  very  much  to  the 
same  effect.  In  fevers,  he  remarks,  accompanied  with  a  very  low  pulse, 
cold  extremities,  anxiety,  and  tendency  to  coma,  "  it  is  incredible  what 
benefit  is  reaped  from  blisters."  Cullen3  says,  that  they  may  be  em- 
ployed at  any  stage  of  continued  fever,  but  that  they  are  most  beneficial 
in  its  advanced  stage,  when  the  reaction  is  weaker  and  their  stimulant 
effects  can  do  no  harm.  Hence,  according  to  this  author,  the  place  of 
their  application  is  indifferent  except  when  a  topical  inflammation  or 

1  Edinb.  Med.  and  Surg.  Jour.,  x.  21.  2  On  Fevers,  p.  141.        3  Works,  i.  634. 
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congestion  exists,  in  which  case  he  admits  that  the  blister  should  be  as 
near  to  the  seat  of  the  affection  as  possible.  According  to  Perciyal,1 
blisters  are  indicated  in  low  nervous  fevers,  when  the  spirits  sink, 
when  the  contractions  of  the  heart  grow  languid,  and  the  patient 
struggles  under  anxiety,  restlessness,  delirium,  difficulty  of  breathing, 
and  "oppression  about  the  praecordia.  But  in  the  malignant  fevers  for 
which  Riverius  and  Ettmuller  extolled  them,  he  thinks  that  their  use 
demands  great  caution  on  account  of  the  dissolved  state  of  the  fluids. 
It  was,  however,  in  these  very  fevers  that  other  writers  besides  those 
mentioned  eulogized  blisters.  The  appearance  of  petechias  constitutes 
the  main  indication  for  their  use  according  to  Monro,  and  Pringle 
directed  them  for  the  double  purpose  of  relieving  the  brain  and  stim- 
ulating the  general  system.2  The  precepts  of  the  late  Dr.  Graves  are 
the  fruit  of  a  large  experience  and  a  sound  judgment,  and  they  con- 
form very  closely  to  those  just  referred  to.  According  to  him,  blis- 
ters have  an  important  office  in  typhus  {t.  petechialis)  as  stimulants.3 
To  fulfil  it  they  should  be  used  as  flying  blisters,  that  is  to  say,  they 
should  be  applied  for  only  two  or  three  hours  in  the  same  place,  and 
moved  from  one  part  of  the  body  to  another.  Their  usefulness  when 
thus  employed  is  very  great  if  the  powers  of  life  are  much  depressed, 
the  action  of  the  heart  feeble,  the  pulse  weak,  the  respiration  short 
and  imperfectly  performed,  and  there  is  a  tendency  to  faintness  and 
sinking.  In  these  cases  vesication  ought  to  be  so  slight  that  the  skin 
shall  seem  to  be  covered  with  a  miliary  eruption.  But  in  continued 
fevers  the  evacuant  action  is  also  important,  as  well  as  the  sedative 
influence  which  depends  in  part  upon  the  former  through  the  quantity 
of  serum  lost,  upon  the  depression  which  always  follows  excitement, 
and  to  some  extent,  it  may  be,  upon  the  sedative  action  of  the  ab- 
sorbed principle  of  the  cantharides  themselves.  In  the  former  case 
the  primary  and  more  transient  operation  of  the  remedy  is  sought, 
but  in  the  latter  its  secondary  and  remote  influence.  To  obtain  this 
effect,  blisters  must  vesicate  freely.  The  proper  conjuncture  for  em- 
ploying them  for  this  end  is  very  distinctly  described  by  Graves,  as 
follows  :  "  When  you  find  a  patient  inrfever  lying  constantly  awake, 
or  when,  on  the  contrary,  you  find  him  continually  slumbering,  when 
there  is  a  certain  quickness  of  manner  and  irritability,  and  when  the 
cerebral  respiration  has  been  noticed  for  some  time  without  any  con- 
current debility  or  pulmonary  disease,  under  such  circumstances,  you 
may,  in  cases  of  maculated  typhus,  predict  the  approach  of  cerebral 
symptoms,  and  the  period  about  which  they  generally  manifest  them- 
selves is  the  eighth,  ninth  or  tenth  day.  Now  in  cases  of  this  descrip- 
tion your  best  plan  will  be  to  shave  and  blister  the  whole  scalp." 
Such  extensive  blistering  is  believed  not  to  be  necessary.  Confined 
to  the  nuchas  and  occiput,  the  application  is  all-sufficient,  under  the 
circumstances  described. 

In  the  other  principal  form  of  sporadic  continued  fever  {typhoid), 
the  utility  of  blisters  is  far  from  being  so  decided.    The  most  authorita- 

1  Essays,  i.  130.  *  Diseases  of  the  Army,  p.  275. 

1  Clinical  Medicine,  p.  80,  &c. 
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tive  writers  accord  to  them  a  very  inferior  place  in  the  therapeutics 
of  this  disease,  and  some  discard  them  from  its  plan  of  treatment 
altogether.  The  observations  of  the  writer  lead  him  to  a  somewhat 
different  opinion.  He  is  persuaded  that,  when  in  this  disease  ataxic 
symptoms  begin  to  be  replaced  by  those  of  adynamia,  a  blister  to  the 
nape  of  the  neck  will  sometimes  cut  short  the  downward  career  of  the 
attack ;  and  further,  that,  when  a  tendency  to  delirium  manifests  itself 
early  in  the  disease,  a  like  application  will  usually  arrest  the  full 
development  of  this  symptom.  Again,  when  at  whatever  stage  indica- 
tions of  cerebral  effusion  occur,  no  remedy  is  so  powerful  to  remove 
them  as  blistering,  especially  after  local  depletion  by  cups  or  leeches. 
The  application  of  blisters  to  the  abdomen,  which  has  been  advised 
by  some  persons,  we  should  greatly  hesitate  to  recommend,  unless  the 
diarrhoea  were  excessive.  In  that  case,  and  when  at  the  same  time 
the  accompanying  adynamia  is  very  great,  we  believe  that  a  large 
blister  applied  for  four  or  five  hours,  is  often  essentially  serviceable, 
and  may  be  used  to  restrain  the  discharge  with  much  less  risk  than 
opiates  or  astringents. 

In  the  sthenic  stage  of  fevers  blisters  are  injurious,  and  in  this  opin- 
ion all  sound  authorities  are  agreed.  The  expressions  of  Hoffmann, 
Baglivi,  Alpinus,  Pringle,  Huxham,  Whytt,  Percival,  Lind,  &c,  are 
very  emphatic  upon  this  point.  Yet  from  the  observations  of  these 
writers,  and  of  others,  it  may  be  inferred  that,  although  the  general 
rule  not  to  apply  blisters  during  the  stage  of  augment  in  any  fever 
is  on  the  whole  sound,  yet  their  local  and  derivative  action  may 
become  of  such  capital  importance  for  the  purpose  of  combating  some 
intercurrent  inflammation  or  congestion,  as  to  overrule  the  more 
general  precept. 

Blisters  have  sometimes  been  used  as  stimulants  to  favor  the  de- 
velopment of  the  eruption  in  exanthematous  diseases,  or  to  recall  it 
when  it  has  receded  from  the  surface.  They  have  also  been  employed 
to  prevent  the  paroxysm  of  intermittent  fever  by  being  applied  to  the 
epigastrium  two  or  three  hours  before  the  expected  attack. 

Affections  of  the  Head.  In  all  affections  of  the  head,  whether  of  a 
congestive  or  an  inflammatory  nature,  blisters  form  an  essential  part 
of  the  treatment,  whether  they  act  by  unloading  the  cerebral  vessels 
or  as  a  stim'ulant  to  the  nervous  system.  In  all  cases  where  an  effu- 
sion into  or  upon  the  brain  or  softening  of  this  organ  is  indicated  by 
the  occurrence  of  convulsions,  low  delirium,  impairment  of  the  facul- 
ties or  senses,  paralysis,  &c,  the  advantages  of  these  remedies  are 
unequivocal.  As  a  general  rule,  they  ought  not  to  be  employed 
during  febrile  excitement,  nor  without  either  general  or  local  blood- 
letting. In  cases  of  profound  stupor,  the  blister  should  be  applied  to 
the  whole  of  the  shaven  scalp  as  well  as  to  the  nuchas. 

Ophthalmia.  Velpeau  at  one  time  recommended  the  application  of 
blisters  to  the  external  surface  of  the  upper  eyelid  as  well  as  to  the 
adjacent  skin  in  the  early  stage  of  this  disease.  But  the  method  does 
not  appear  to  have  been  adopted.  More  usually  these  counter- 
irritants  are  applied  behind  the  ears,  to  the  nape  of  the  neck,  or  upon 
the  forehead ;  sometimes  also  upon  the  arm  of  the  affected  side. 
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Inflammation*  of  the  Lungs,  J-c.  Graves  was,  it  is  believed,  one  of 
the  first  to  advise  a  mode  of  using  blisters  which  relieves  them  from 
the  injurious  imputations  which  many  writers  upon  the  affections 
under  notice  have  preferred  against  them.1  Nothing,  indeed,  can 
be  more  painful  and  vexatious  to  a  person  suffering  under  pleuritic 
or  pulmonary  inflammation,  than  a  large  surface  of"  the  chest  made 
raw  and  suppurating  copiously  under  a  blister  applied  for  twelve  or 
eighteen  hours  at  a  time.  Such  a  method  might  well  be  suspected  of 
tending  to  aggravate  the  internal  disease.  But  the  same  plaster  applied 
for  the°space£of  two,  three,  or  four  hours  only,  and  followed  by  a  dress- 
ing of  simple  cerate,  gives  but  little  pain,  and  is  far  more  salutary 
than  deeper  vesication.  Nor  is  it  at  all  necessary  that  the  bulla?,  unless 
very  large,  should  be  emptied  of  their  serum,  and  in  no  case  need  the 
cuticle  be  removed  so  as  to  expose  the  raw  cutis,  a  process  which 
usually  gives  rise  to  severe  and  exhausting  pain.  As  regards  pul- 
monarv  inflammation  occurring  independently  of  idiopathic  fever,  the 
utility  of  blisters  is  far  from  being  equal  in  all  its  forms.  When 
pleurisy  has  passed  the  acute  stage,  there  can  be  no  doubt  of  the  use- 
fulness of  blisters  applied  to  the  chest  in  removing  the  effused  fluid. 
But  the  period  during  which  they  are  useful  is  a  brief  one.  When 
once  the  effusion  has  become  stationary  and  the  acute  symptoms  have 
entirely  disappeared,  blisters  are  of  comparatively  little  avail.  They 
may,  however,  be  tried  before  resorting  to  other  methods,  and  their 
action  should  be  somewhat  prolonged  'and  sustained.  Pneumonia  is, 
on  the  whole,  less  favorably  affected  by  blisters.  Eagori  and  Laennec 
regarded  them  as  nearly  useless ;  M.  Louis  has  shown  that  they  do  not 
appreciably  affect  the  duration  of  the  disease,  and  Grisolle  has  proved 
very  conclusively,  in  addition,  that  the  symptoms  of  pneumonia  very 
seldom  subside  soon  after  the  full  revulsive  action  of  a  blister.  Eilliet 
and  Barthez  arrived  at  the  same  conclusion  as  regards  this  disease  in 
children,  and  Dr.  West  "has  been  led  to  abandon  the  use  of  blisters 
entirely.  Dr.  J.  F.  Meigs  is  more  disposed  to  attribute  good  results 
to  them  when  judiciously  managed,  i.  <?.,  when  they  are  applied  for  an 
hour  and  a  half  only,  and  a  mild  dressing  is  employed.2  Without  im- 
pugning the  conclusions  arrived  at  by  nearly  all  of  the  cautious  and 
sagacious  observers  just  referred  to,  it  may  still  be  confidently  asserted 
that  one  of  the  most  distressing  symptoms  of  thoracic  inflammation,  in 
its  early  stage,  the  stitch  in  the  side,  is  generally  removed  at  once  and 
permanently  by  vesication.  M.  Grisolle,  indeed,  refers  to  the  con- 
tinuance of  this  pain  during  the  convalescence  from  pneumonia,  and 
to  the  efficacy  of  blisters  in  removing  it.  It  must  also  be  borne  in 
mind  that  the  above-named  writers,  when  they  condemn  blisters  in 
pneumonia,  have  in  view  the  mode  of  using  them  to  which  they  were 
accustomed,  of  applying  them  during  many  hours  at  a  time  so  as  to 
produce  extensive  suppuration.  That  such  a  method  would  be  not 
only  useless,  but  mischievous,  is  highly  probable,  apart  even  from 
positive  evidence  of  the  fact.  But  the  bad  effects  of  this  plan  form  no 
objection  to  an  appropriate  use  of  the  remedy.    Nor  is  it  certain  that 

•  Op.  cit.,  p.  102.  2  Diseases  of  Children,  2d  ed.,  p.  173. 
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blisters  do,  under  all  circumstances,  aggravate  pulmonary  inflamma- 
tion. Their  stimulant  effects,  which  appear  to  be  dreaded  by  some 
authors,  do  not,  in  the  judgment  of  others,  exist  when  the  plaster  is  of 
large  size,  and  judiciously  employed.  Gendrin,  for  instance,  maintains 
their  great  utility  in  the  disease  before  us.  But  his  mode  of  using 
them  was  not  the  received  one  among  his  colleagues.  He  was  in  the 
habit  of  prescribing  very  large  blisters  (6  or  8  inches  square)  to  the 
chest,  and  generally  with  a  favorable  effect.  But  such  blisters  must 
not  be  allowed  to  suppurate;  their  wholesome  action,  both  revulsive 
and  depletory,  ceases  within  a  few  hours,  and  hence  they  should  be 
healed  as  rapidly  as  possible  with  raw  cotton  or  a  dressing  of  lead 
cerate.  M.  Gendrin  regards  this  method  as  to  a  considerable  extent  a 
substitute  for  blood-letting.'  The  observations  of  the  writer,  who  has 
been  accustomed  to  vesicate  after  the  fashion  here  described,  lead  him 
to  the  conviction  that  blisters  do  exert  a  favorable  influence  on  the 
course  of  thoracic  inflammation  in  robust  subjects,  allaying  the  cough 
and  pain,  lessening  the  expectoration,  and  reducing  the  force  and  fre- 
quency of  the  pulse.  The  most  appropriate  time  for  blistering  is  when 
the  first  is  passing  into  the  second  stage  of  pneumonia.  At  this  period 
the  stimulant  influence  of  the  remedy  is  important  for  reviving  the 
strength  of  the  patient,  and  aiding  the  use  of  internal  stimulant  dia- 
phoretics which  are  appropriate  to  the  same  condition.  Some  persons 
have  preferred  applying  blisters  upon  the  front  of  the  chest  even  wheu 
the  posterior  portion  of  the  lungs  is  inflamed,  because  in  this  situation 
they  are.  said  to  be  less  painful.  The  reason  is  not  conclusive.  With 
appropriate  dressings,  a  blister  upon  the  back  or  side  is  not  more 
painful  than  one  upon  the  front  of  the  chest.  It  is,  perhaps,  even  less 
so,  for  the  movements  of  the  latter  part  in  breathing  and  coughing  are 
by  much  the  most  extensive. 

The  stitch  in  the  side  which  is  so  frequently  a  symptom  of  pulmonary 
consumption,  and  which  is  sometimes  pleuritic  and  sometimes  neural- 
gic in  its  character,  is  very  generally  removable  by  the  application  of 
a  small  flying  blister  over  the  seat  of  the  pain.  In  chronic  broncliliis, 
either  in  its  simple  form  or  complicated  with  pulmonary  emphysema, 
large  blisters  to  the  chest  afford  decided  relief,  as  well  by  diminishing 
the  expectoration,  when  this  is  excessive,  as  by  relieving  the  dyspnoea 
which  may  be  present.  Blisters,  judiciously  employed,  seem  to  have 
some  influence  in  retarding  the  progress  of  pulmonary  consumption, 
when  a  succession  of  them  is  applied  over  the  seat  of  the  tubercular 
deposit,  and  particularly  when  this  exists  at  the  summit  of  the  lung. 
The  pitch  plaster  with  flies  is  a  common  application  for  the  purpose. 
It  may,  indeed,  be  doubted  whether  this  mode  of  treatment  exerts  any 
direct  influence  on  the  process  of  tuberculization,  but  it  very  probably 
controls  the  slow  inflammatory  process  which  is  constantly  goino-  on 
around  the  tubercles,  and  in  that  manner  retards  the  progress  of  the 
disease.  Not  impossibly  it  may  also  moderate  the  activity  of  the 
tuberculous  secretion  itself. 

Inflammations  of  the  Heart  and  Bloodvessels.     It  is  objected  to  the 

1  Bull,  de  TLcrap,  xlii.  367. 
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use  of  blisters  in  pericarditis  that  they  interfere  with  the  physical  exa- 
mination of  the  heart.  The  only  question  should  be  whether  they  do 
good.  Of  this  no  doubt  can  exist.  Blisters  should  therefore  be  em- 
ployed so  soon  as  the  disease  is  clearly  diagnosticated,  and  local  deple- 
tion by  cups  or  leeches  has  been  employed.  The  mode  of  using  them 
should  be  that  prescribed  for  all  inflammatory  affections  in  this  article. 
Apart  from  the  proper  benefit  arising  from  the  blister,  the  collateral 
advantage  it  affords  of  presenting  a  surface  by  which  mercurials  can 
be  introduced  into  the  system  is  one  not  to  be  slighted. 

In  phlegmasia  alba  dolens,  occurring  as  a  consequence  of  parturition, 
blisters  have  been  highly  recommended,  when  applied  to  the  calf  of 
the  leg  or  the  ham.  Phlebitis  resulting  from  venesection  was  success- 
fully treated  by  Physick  by  means  of  a  small  plaster  of  simple  cerate 
spread  on  linen,  over  which  was  applied  a  blister  large  enough  to 
cover  the  whole  inflamed  part,  and  extending  from  the  wound  in  the 
vein  three  or  four  inches  in  every  direction. 

Blisters  are  extremely  useful  in  chronic  fluxes  of  the  bowels,  and  even 
in  subacute  inflammations  of  these  viscera.  But  they  require  judicious 
management.  In  the  emaciated  and  exhausted  condition  which  these 
affections  commonly  produce  the  infliction  of  pain  is  to  be  avoided, 
and  hence  blisters,  when  applied,  should  not  be  allowed  to  remain 
until  full  vesication  is  produced.  They  should,  however,  be  large 
enough  to  cover  a  large  portion  of  the  abdomen,  if  the  strength  of 
the  patient  is  not  greatly  exhausted.  If  the  discharges  are  very  fre- 
quent and  debilitating,  such  a  counter-irritant  application  will  gene- 
rally moderate  and  sometimes  arrest  them,  particularly  if,  in  the 
absence  of  fever,  gentle  stimulants  are  administered  internally. 

Diseases  of  the  Skin.  From  a  very  early  period  the  method  has 
been  pursued  of  endeavoring  to  convert  chronic  into  acute  affections 
of  the  skin,  and,  by  thus  modifying  their  degree  of  activity,  to  render 
them  more  curable.  Hippocrates  used  cantharides  in  an  ointment, 
destined  for  the  treatment  of  indolent  ulcers.  Celsus  combated  obsti- 
nate papular  eruptions  by  the  same  means.  Galen  directed  a  mixture 
of  cantharides  and  hellebore  for  producing  suppuration  and  cure  in 
mentagra,  lupus,  &c.  P.  iEgina  and  Aetius  recommended  the  same 
plan,  which,  in  later  times,  was  adopted  by  Ambrose  Pare.  Many 
recent  authorities  favor  the  method  in  lepra,  psoriasis,  and  lupus,  and 
amongst  them  may  be  mentioned  Payer,  from  whom  these  historical 
references  are  borrowed.  He  would  restrict  its  use  to  cases  in  which 
the  eruption  is  of  limited  extent,  but  very  obstinate,  and  he  also 
recommends  that  the  blisters  be  applied  for  a  short  time  only — for 
two  or  three  hours  in  general — and  renewed  according  to  the  require- 
ments of  the  case.  Cazenave  entirely  condemns  the  use  of  blisters  in 
the  treatment  of  lepra ;  but  it  is  presumed  that  his  remark  does  not 
apply  to  the  inveterate  and  local  forms  of  this  disease. 

Petit,  of  Lyons,  used  blisters  in  erysipelas,  upon  the  seat  of  inflam- 
mation, but  later  surgeons  have  restricted  their  application  to  the 
sound  skin  in  advance  of  or  around  the  inflamed  part.  This  was  a 
favorite  mode  of  treatment  with  the  late  Dr.  Physick.     But  its  results 
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are  extremely  fallacious;  erysipelatous  inflammation  is  seldom  arrested 
by  blistering. 

To  stay  the  progress  of  gangrene,  blisters  have  been  regarded  as 
among  the  most  valuable  resources  of  art.  Cotunnius'  states  that  he 
once  saw  the  lower  extremity  of  a  patient  laboring  under  putrid  fever 
become  gangrenous,  and  that  the  gangrene  extended  to  every  part  of 
the  legs  except  those  upon  which  blisters  had  been  applied.  The 
mortification  terminated  about  a  finger's  breadth  from  the  vesicated 
skin.  Eoemer  attributed  to  them  the  power  of  arresting  this  process, 
and  Physick  was  in  the  habit  of  using  them  successfully  for  the  same 
purpose,  by  vesicating  all  the  sound  parts  in  contact  with  the  gangre- 
nous tissues.2  Indolent  ulcers  are  sometimes  very  happily  modified  by 
blisters  applied  upon  their  surface,  and  extending  somewhat  beyond 
their  edges.  After  the  lapse  of  three,  four,  or,  according  to  some, 
twenty-four  hours,  the  part  is  found  to  be  highly  vivified,  and  to  have 
lost  its  previously  dull  and  dry  aspect.  Mild  astringent  dressings  are 
then  applied,  and  the  blister  renewed  as  soon  as  the  inflammation  has 
completely  subsided.  Permanent  blisters  are  sometimes  employed  as 
issues  to  take  the  place  of  some  long-continued  habitual  discharge, 
which  has  been  cured  by  nature  or  by  art.  An  hereditary  or  consti- 
tutional tendency  to  apoplexy,  or  to  any  other  dangerous  consequence 
of  internal  congestion,  renders  this,  or  some  analogous  measure  of  the 
first  necessity.  It  should,  however,  be  well  known  that  an  extremely 
restricted,  or  a  wholly  vegetable  diet  will  usually  supersede  the  ne- 
cessity of  an  exutory. 

Blisters  are  sometimes  used  in  the  neighborhood  of  chronic  morbid 
discharges  in  order  to  arrest  the  latter.  Thus,  gleet  of  long  standing 
has  been  successfully  treated  by  small  blisters  applied  to  the  peri- 
neum. Dr.  S.  Jackson,  in  1828,  called  attention  to  them  as  revulsives 
applied  to  the  sacrum  in  leucorrhcea.  Dr.  Laycock1  found  the  canthar- 
ides  plaster  very  efficacious  in  atony  or  paralysis  of  the  bladder,  pro- 
duced by  lying  long  in  bed,  or  by  an  habitual  use  of  the  catheter. 
For  this  purpose,  the  blister  should  not  remain  applied  longer  than 
two  hours.  Dr.  Jackson  published4  several  cases  in  which  the  influ- 
ence of  a  blister  applied  to  the  sacrum  was  very  distinct  and  efficient 
in  preventing  abortion}  The  same  application  affords  decided  relief  in 
painful  menstruation.  It  is  less  severe  and  more  efficient  than  sina- 
pisms, which  are  popularly  used  for  this  purpose. 

So  long  as  articular  rheumatism  is  inflammatory,  blisters  aggravate 
its  symptoms,  but  when  it  has  become  chronic,  they  are  of  great  value 
if  properly  applied.  The  error  is  usually  committed  of  allowing  them 
to  vesicate  fully,  whereas  the  slightest  possible  elevation  of  the  cu- 
ticle is  all  that  is  necessary.  A  succession  of  blisters  thus  managed, 
will  generally  remove  the  pain  and  stiffness  of  the  joint,  unless  false 
anchylosis  be  completely  established.  An  interesting  paper  on  this 
subject  by  M.  Solon,  may  be  consulted.6  When  retrocedent  gout  or 
rheumatism  attacks  internal  organs,  blisters  to  the  trunk  and  extremi- 

1  Eberle,  op.  cit.,  p.  483.  *  Eclectic  Repert.,  iii   511. 

2  Loud.  Bed.  Gaz.,  March,  1839,  p.  899.       *  Am.  Jour,  of  Med.  Sci.,  ii.  299. 

&  Ibid.,  v.  547.  6  Bull,  de  Therap.,  xxxviii.  385,  534. 
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ties  nre  of  capital  importance.  Thej  are  sometimes  applied  over  a 
joint  which  has  habitually  been  attacked,  to  attract  thither  the  disease 
when  it  is  wandering  and  irregular. 

Diseases  of  the  Nervous  System.  Counter-irritation  was  very  anciently 
employed  in  sciatica.  The  actual  cautery  was  recommended  by  se- 
veral Arabian  and  by  many  European  physicians  of  the  16th  and 
17th  centuries.  But  Cotugno  was  the  first  to  employ  cantharides  as 
a  counter-irritant  for  the  cure  of  neuralgia  in  the  sciatic  and  cubital 
nerves.1  He  applied  small  blisters  upon  those  points  of  the  limb  at 
which  the  nerve  becomes  superficial  in  its  course,  points  which,  as  he 
indeed  remarks,  the  patients  themselves  indicate  as  the  chief  seats  of 
pain.  He  was  led  to  adopt  this  treatment  as  well  by  his  observation 
of  the  use  of  the  actual  cautery,  as  by  an  hypothesis  which  he  enter- 
tained in  regard  to  the  cause  of  the  pain  in  sciatica.  He  imagined 
that  it  was  caused  by  a  certain  acrid  matter  circulating  in  the  nerve, 
which  he  proposed,  by  means  of  blisters,  to  draw  out  at  whatever 
points  the  nerve  approached  nearest  the  skin.  Yet  he  did  not,  as 
might  have  been  expected,  from  his  hypothetical  views,  keep  up  a 
discharge  from  the  blistered  surface  by  means  of  irritating  ointments, 
but  employed  fresh  butter  as  a  dressing,  so  that  it  was  healed  by  the 
ninth  day.  Then,  if  necessary,  the  blister  was  applied  again.  His 
success  was  so  remarkable  as  to  give  him  a  wide  and  eminent  repu- 
tation. Teale  was  the  first  to  observe  tenderness  of  the  dorsal  branches 
of  various  spinal  nerves  in  many  cases  of  neuralgia,  and  to  find  that 
blisters  applied  over  these  branches,  even  without  leeching  or  cupping, 
which  he  generally  conjoined,  sufficed  to  remove  the  pain.2  It  was 
Valleix,  however,  who  finally  demonstrated  the  applicability  of  blisters 
to  all  forms  of  external  neuralgia,  by  determining  that  for  every  nerve 
the  seat  of  spontaneous  pain  is  mainly  in  the  superficial  points  of  the 
trunk  o'f  that  nerve,  and  upon  its  terminal  branches,  that  these  points 
are  nearly  always  tender  when  pressed  upon,  and  that  in  three-fourths 
of  the  cases  the  most  successful  plan  of  cure,  and  often  the  only  one 
required,  is  methodical  blistering.  He  found,  however,  as  Cotugno 
had  previously  done,  that  often  while  the  blister  is  rising  the  pain  is 
increased,  but  that  afterwards  it  declines  or  ceases  altogether.  He  was 
hence  led  to  content  himself  with  a  milder  treatment,  and  directed 
blisters  of  about  an  inch  square  to  be  applied  upon  all  the  superficial 
points  of  the  affected  nerve  where  pain  occurred  spontaneously,  or 
could  be  excited  by  pressure  with  the  end  of  the  finger.3  The  writer 
has  now  for  many  years  employed  this  method  in  almost  every  case 
of  neuralgia  which  has  come  under  his  care  in  public  or  private  prac- 
tice. In  no  single  instance  has  it  failed  to  mitigate  the  symptoms 
surprisingly,  and  in  very  many  it  has  alone  achieved  a  cure.  Sciatica, 
more  than  other  forms  of  neuralgia,  is  rebellious  to  this  and  to  all 
forms  of  treatment,  yet  it  is  more  amenable  to  methodical  blistering, 
than  to  any  other  exclusive  method  whatever.  The  writer  has  been 
led  to  modify  still  further  the  plan  of  Cotugno  and  Valleix,  by  re- 

1  A  Treatise  on  the  Nervous  Sciatica  or  Nervous  Hip-Gout.     London   1775. 
'  A  Treatise  on  Neuralgic  Diseases.     London,  ls2i». 
3  Traite  des  Nevralgies,  &c.     Paris,  1841. 
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ducing  the  size  of  the  blisters  recommended  by  them,  and  by  abridging 
the  time  of  their  application.  In  all  acute  forms  of  the  disease,  ex- 
cept sciatica,  he  has  found  blisters  half  an  inch  in  diameter,  and 
allowed  to  remain  applied  from  one  to  two  hours  only,  to  be  amply 
sufficient  for  effecting  a  cure.  A  mild  dressing  is  followed  by  a  rapid 
healing  of  the  sore,  and  in  less  than  a  week  the  application  may  be 
renewed  if  necessary. 

Convulsive  diseases,  especially  of  late  years,  have  been  extensively 
treated  by  means  of  blisters  applied  to  the  "  centre  of  excited  motion," 
the  spinal  marrow.  It  is  unnecessary  to  enumerate  all  of  the  particu- 
lar forms  of  disease  in  which  this  treatment  is  appropriate.  The  most 
important  of  them,  perhaps,  is  tetanus.  In  this  affection,  even  when  of 
traumatic  origin,  blistering  on  either  side  of  the  spinous  processes,  and 
throughout  the  entire  length  of  the  spine,  is  an  important,  if  not  an 
essential,  element  of  the  treatment.  It  is  possible,  though  not  certain, 
that  the  endermic  use  of  the  salts  of  morphia  on  the  parts  thus  de- 
nuded adds  greatly  to  the  efficacy  of  the  vesication.  It  were  perhaps 
better  to  introduce  the  narcotic  by  inoculation.  Partial  spasm,  as 
of  the  abdominal  muscles,  of  the  stomach,  of  the  fingers  in  what  is 
called  scrivener's  spasm,  of  the  respiratory  muscles  in  spasmodic 
asthma,  &c,  is  often  relieved  by  vesication  upon  or  near  the  affected 
part.  Vesication  is  one  of  the  most  effectual  means  of  arresting  the 
obstinate  vomiting  which  is  met  with  in  certain  febrile  affections  and 
in  chronic  diseases  of  the  stomach.  Alone  it  often  answers  the  in- 
tended purpose,  but  its  efficacy  is  increased  by  sprinkling  the  denuded 
cutis  with  a  small  quantity  of  a  salt  of  morphia.  Epilepsy  and  puer- 
peral convulsions  are  sometimes  alleviated  by  the  use  of  blisters.  The 
various  forms  of  paralysis  depending  upon  disease  of  the  brain  or 
spinal  marrow  are,  when  the  cause  is  removable,  greatly  benefited  by 
blisters  applied  to  the  nuchae  or  along  the  spine.  In  that  form  arising 
from  muscular  atrophy,  as  of  the  deltoid,  nothing,  except,  perhaps, 
induced  magnetic  stimulation,  excites  anew  the  development  of  the 
muscle  so  certainly  as  a  succession  of  blisters.  Puerperal  and  other 
forms  of  mania,  which  seem  to  have  arisen  in  consequence  of  the  sup- 
pression of  a  discharge,  are  sometimes  cured  by  the  revulsive  use  of 
blisters. 

It  has  been  proposed  to  evacuate  cold  abscesses  by  vesication  instead 
of  puncture,  which,  it  is  well  known,  may  occasion  serious  results. 
By  applying  a  blister  upon  the  attenuated  skin,  the  cuticle  is  removed, 
the  cutis  grows  thinner,  and  ultimately  allows  the  fluid  beneath  it  to 
escape  gradually  and  without  the  admission  of  any  air.  A  not  dis- 
similar method  has  been  employed  in  the  case  of  buboes,  and,  when  it 
succeeds,  the  unsightly  scar  left  by  an  incision  is  avoided.  Previously 
to  suppuration,  these  swellings  may  very  generally  be  arrested  in  their 
progress  by  judicious  vesication.  For  this  purpose  a  blister  must  not 
be  allowed  to  remain  applied  more  than  two  or  three  hours,  and  should 
be  renewed  as  soon  as  the  skin  has  healed.  According  to  some  au- 
thorities the  method  is  inapplicable  to  true  syphilitic  buboes,  and 
successful  in  those  only  which  are  sympathetic.  But  since  the  specific 
or  non-specific  character  of  the  inguinal  swelling  is  merely  conjectural, 
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so  long  as  it  does  not  form  and  discharge  pus,  the  attempt  to  institute 
an  abortive  treatment  ought  always  to  be  made.  It  is  unquestionably 
successful  in  a  great  many  cases,  when  care  is  taken  to  make  the 
vesication  superficial.  It  just  as  certainly  hastens  the  suppurative 
process  when  the  blister  is  allowed  to  remain  long  applied.  Scrofulous 
and  other  indurated  glandular  swelling*  are  often  discussed  by  the 
steady  and  moderate  use  of  blisters. 

Administration. — The  tincture  of  cantharides  is  the  only  prepara- 
tion which  is  administered  internally,  and  of  this  the  dose  is  from  ten 
drops  to  a  fluidrachm  two  or  three  times  a  day,  largely  diluted  by  some 
demulcent  drink.  To  produce  vesication,  several  preparations  of  the 
Spanish  fly  have  been  used,  amongst'  which  acetum  cantharidis  may 
be  mentioned.  But  for  nearly  all  useful  purposes  ceratum  cantharidis 
and  the  preparations  of  cantharidin  suffice. 

The  benefits  to  be  derived  from  blistering  depend  so  entirely  upon 
its  management,  that  a  full  description  of  it  may  be  useful  in  this 
place.  A  blister  should  generally  be  applied  near  the  seat  of  disease, 
directly  over  it  when  it  is  deep  seated,  and  in  the  neighborhood  when 
it  is  more  superficial.  This  precept  refers  to  the  revulsive  action  of 
blisters.  "Whenever  they  are  employed  as  general  stimulants,  the 
place  of  their  application  is  indifferent,  provided  that  it  be  upon  the 
more  delicate  parts  of  the  skin,  as  the  inside  of  the  thighs  or  arms,  &c. 
Many  of  the  older  writers  direct  blisters  to  be  applied  for  an  inordi- 
nately long  period.  One  of  them  (Withers)  says  "it  will  generally 
suffice  if  the  plaster  remain  upon  the  part  twelve  or  sixteen  hours," 
but  some  practitioners,  he  subjoins,  direct  them  to  remain  applied 
thirty  or  forty  hours.  Even  Pereira  gives  twelve  hours  as  the  usual 
time  requisite  for  blistering.  The  late  Dr.  Graves  severely  reprobated 
this  custom,  which  prevailed  almost  universally  so  short  a  time  as 
twenty-five  years  ago,  and  which  is  still  very  generally  followed  upon 
the  continent  of  Europe.  Dr.  G.  was  one  of  the  first  among  his  coun- 
trymen to  assail  the  barbarous  practice,  and  to  show  that  four  or  five 
hours'  application  in  the  adult  is  sufficient  for  obtaining  all  the  benefits 
of  blisters  in  acute  diseases,  unless  the  head  be  the  part  to  which  they 
are  applied ;  in  that  case  they  require  at  least  twelve  hours  to  produce 
their  full  effect.  Still  earlier  than  Dr.  Graves,  Dr.  W.  Channing,  of 
Boston,  called  attention  to  this  point  of  treatment.1  "I  do  not,"  he  re- 
marked, "  recollect  one  case  in  which  full  vesication  has  failed  to  occur 
where  the  plaster  has  been  on  a  sufficient  time  to  produce  distinct  red- 
ness and  incipient  vesicles."  And  he  observes  further:  "Full  vesica- 
tion will  follow  its  application,  if  for  a  couple  of  hours  only,  even 
wrhere  no  visible  effects  had  been  produced  at  the  time  of  its  removal ; 
and  this  the  more  certainly  when  a  warm  poultice  or  simple  cerate  is 
used  as  a  dressing."  Dr.  Channing  also  refers  to  a  practice  employed 
by  Odier,  of  Geneva,  in  18  LI,  and  which  merits  attention.  It  consisted 
in  treating  rheumatism  by  allowing  the  plaster  to  remain  upon  the 
affected  part  for  an  hour  only,  even  although  neither  redness  nor  a 

1  N.  Eng.  Jour,  of  Med.  and  Surg.,  1826,  xv.  23S. 
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blister  followed.     The  same  plaster  was  reapplied  several  times  in  the 
course  of  a  day. 

Like  friction  or  rubefaction,  a  febrile  state  of  the  system  renders 
the  skin  more  easily  vesicated.  Hence,  as  a  general  rule,  the  more 
frequent  the  pulse  and  the  higher  the  temperature  of  the  body,  the 
shorter  is  the  time  required  for  the  production  of  vesication.  "When 
the  skin  is  delicate,  as  in  children  and  females,  the  excessive  irritation 
of  a  blister  may  be  prevented  by  causing  the  officinal  cerate  to  be 
diluted  with  lard,  or  by  interposing  a  piece  of  fine  tissue  paper  be- 
tween the  plaster  and  the  skin.  A  proper  regulation  of  the  time 
during  which  the  application  is  made  will  generally,  however,  render 
these  precautions  needless.  To  prevent  strangury  the  most  effectual 
mode  is  to  observe  the  precepts  now  so  often  repeated  concerning  the 
duration  of  blistering.  If  it  be  preferred  to  use  camphor  for  this  pur- 
pose the  most  convenient  plan  is  to  moisten  the  surface  of  the  blister 
with  an  ethereal  solution  of  camphor.  The  ether  evaporates  rapidly, 
and  leaves  a  delicate  film  of  camphor  spread  uniformly  over  the  cerate. 
Liquor  potassa,  in  the  dose  of  twenty  minims,  largely  diluted  and  ad- 
ministered before  vesication  has  commenced,  is  represented  to  be  a 
very  effectual  means  of  preventing  strangury. 

The  form  of  the  plaster  must  depend  upon  that  of  the  part  to  which 
it  is  to  be  applied,  and  be  so  modified  as  to  come  into  close  contact 
with  the  latter.  The  skin  may  first  be  washed  with  warm  water  and 
soap.  Simple  friction  or  friction  with  some  stimulating  fluid  will  also 
render  the  skin  more  apt  to  vesicate.  A  sinapism  applied  for  a  few 
minutes  will  have  this  effect  still  more  decidedly.  It  is  of  compara- 
tively little  consequence  on  what  substance  the  plaster  is  spread. 
None  answers  better  than  stout  brown  paper.  It  is  usual,  and  more 
elegant  certainly  to  employ  kid.  In  either  case  the  blister  may  be 
held  in  its  place  by  strips  of  adhesive  plaster.  Or  the  cerate  itself 
may  be  spread  upon  a  piece  of  the  latter,  leaving  a  sufficient  margin 
to  insure  its  firm  and  complete  attachment. 

A  simple  and  very  convenient  dressing  for  blisters  consists  in  apply- 
ing a  layer  of  finely-carded  cotton  to  the  blistered  cutis,1  after  having 
evacuated  the  serum  by  punctures  or  incisions  made  in  the  most  de- 
pendent part.  One  side  of  a  layer  of  cotton  wadding  with  the  wool 
towards  the  skin  answers  the  purpose  very  well.  If  the  blister  is 
small,  this  dressing  may  be  left  untouched  until  the  skin  beneath  it 
has  healed.  When  of  larger  dimensions,  the  necessity  is  greater  for 
more  frequent  dressings,  particularly  if  the  part  be  one  subjected  to 
friction  by  the  movements  of  the  patient.  Patent  lint  may  be  used 
instead  of  cotton,  and  is  indeed  preferable  when  the  affected  surface  is 
of  large  extent.  So  long  as  the  cuticle  remains  entire,  or  nearly  so, 
no  other  dressing  than  the  foregoing  is  required,  but  if  the  raw  and 
inflamed  chorion  is  exposed,  a  dressing  of  simple  or  of  lead  cerate  is 
better  adapted  to  allay  the  inflammation  and  to  promote  the  healini 
of  the  part.2  When  a  blister  is  intended  to  discharge  the  office  of  . 
. 

1  It  was  originally  recommended  by  Dr.  Merrill,  of  Natchez. 

*  A  favorite  dressing  with  the  people,  and  among  country  practitioners,  con  ists 
of  fresh  cabbage  leaves  (Brateica  oleracea). 
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exutory,  this  course  must  be  modified.  Not  only  must  the  plaster 
remain  applied  for  a  much  longer  time,  but  the  cuticle  must  be  alto- 
gether removed  at  the  first  dressing,  and  simple  cerate  applied  for  a 
few  hours,  after  which  basilicon  ointment  may  be  substituted.  Under 
its  use  the  discharge  generally  grows  purulent.  If  it  be  desired  still 
further  to  prolong  the  secretion,  mezereon  or  savine  ointment  may  be 
used.  When  the  vesicated  skin  becomes  uneven,  swollen,  and  dis- 
charges a  thin  and  offensive  fluid,  and  at  the  same  time  an  erysipela- 
tous blush  appears  around  the  wound,  cooling  and  slightly  astringent 
poultices  or  salves  should  be  applied.  The  best  application  for  the 
vesicular  or  pustular  eruption  which  sometimes  makes  its  appearance 
around  the  sore,  is  a  fresh  and  mild  mercurial  or  lead  ointment  fre- 
quently renewed.  A  dressing  composed  of  one  partof  red  precipitate 
ointment  with  fifteen  or  twenty  of  simple  cerate,  is  recommended  by 
Trousseau.  The  common  lime-water  liniment,  or  a  diluted  solution  of 
the  subacetate  of  lead,  is  more  appropriate  if  there  is  much  inflamma- 
tion. If  the  vesicated  cutis  assumes  an  indolent  aspect  and  is  covered 
with  large  and  flabby  granulations  with  little  or  no  secretion,  local 
stimulants  must  be  resorted  to.  Of  these  the  best  is  nitrate  of  silver, 
but  other  caustic  and  stimulant  applications  may  also  be  used. 

Trousseau  has  directed  attention  to  a  probable  explanation  of  the 
fact  that  in  many  persons  blisters  heal  with  singular  rapidity,  by  re- 
ferring it  to  a  law  established  by  general  observation,  viz.,  that  in 
some  persons  wounds  of  all  sorts  have  the  same  tendency.  In 
children,  as  a  general  rule,  the  tendency  of  blisters  to  heal  is  very  re- 
markable, but  the  extremely  active  state  of  the  nutritive  function  in 
early  life  seems  to  explain  the  fact.  In  old  persons,  on  the  other 
hand,  blisters  are  slow  to  rise,  and  their  suppuration  is  scanty  and 
imperfect,  while  the  sore  which  they  leave  behind  is  healed  with  diffi- 
culty. In  certain  states  of  the  constitution  depending  upon  individual 
peculiarities,  or  upon  an  epidemic  influence,  blistered  surfaces  have  a 
tendency  to  be  covered  with  false  membranes.  This  is  peculiarly  the 
case  in  croup  (pseudo-membranous  laryngitis),  and  during  the  preva- 
lence of  dysenteric  affections,  particularly  in  large  hospitals.  Some 
persons  have  indeed  regarded  the  inflammation  produced  by  can- 
tharides  as  of  an  essentially  diphtheritic  nature.  Bretonneau  demon- 
strated that  an  ethereal  preparation  of  cantharides  injected  into  the 
trachea,  or  placed  upon  the  lips  of  dogs,  produced  an  inflammation 
remarkably  like  that  of  croup.  But  such  effects  in  the  human  sub- 
ject are,  it  is  well  known,  quite  exceptional.  The  false  membranes 
upon  blisters  are  most  apt  to  arise  under  an  epidemic  constitution  of 
a  typhoid  kind.  To  remove  them  the  most  effectual  mode  is  not  to 
use  emollient  poultices,  or  to  render  the  dressings  less  stimulant,  but 
on  the  contrary,  according  to  Trousseau,  when  the  false  membranes 
grow  thicker  and  more  adherent,  to  apply  a  blister  immediately  upon 
hem.  These  remarks  refer  to  the  more  perfect  membranes ;  but  if 
ii  3  sore  become  coated  with  soft,  grayish,  and  pultaceous  concretions, 
e:.  laling  a  gangrenous  odor,  and  at  the  same  time  bleeds  readily,  and 
is  t  urrounded  by  an  erysipelatous  blush,  mild  and  emollient  dressings 
are  alone  appropriate  at  first,  and  such  as  are  slightly  astringent  and 
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stimulant  afterwards.  In  certain  epidemic  constitutions,  and  in  cer- 
tain conditions  of  the  system,  blisters  are  very  apt  to  be  followed  by 
furuncles,  carbuncles,  large  abscesses,  or  erysipelas.  These  are  occa- 
sional effects  which  cannot  well  be  foreseen,  but  which  should  lead 
the  cautious  practitioner  to  avoid  blistering  large  surfaces,  and  to 
limit  the  time  of  application  of  blisters  to  the  absolute  requirements 
of  the  case  in  which  they  are  employed. 

The  late  Dr.  Beck,  of  New  York,  called  particular  attention  to  the 
modifications  required  by  infancy  and  childhood  in  the  application  of 
blisters.1  In  regard  to  its  duration,  Dr.  B.  agrees  with  Bvanson  and 
Maunsell,  Neligan,  Ballard  and  Garrod,  West,  J.  F.  Meigs,  and  nearly 
all  recent  authorities,  that  as  soon  as  the  skin  is  uniformly  reddened 
the  plaster  should  be  removed  and  a  poultice  applied.  A  neglect  of 
this  precaution — a  method  like  that  which  formerly  prevailed,  of  allow- 
ing blisters  to  remain  applied  to  children  for  six  or  eight  hours — is 
prolific  in  mischievous  effects,  violent  general  excitement,  convulsions, 
exhausting  pain,  and  even  gangrene  and  death  when  the  child  is  feeble, 
prostrated  by  prolonged  illness,  or  suffering  from  an  eruptive  disease. 
In  the  last-mentioned  case  the  tendency  to  gangrene  is  very  strong ; 
and  if  in  such  a  one  blisters  are  judged  necessary,  they  should  be 
applied  for  the  shortest  possible  time  sufficient  to  produce  their  in- 
tended effects.  In  all  cases  the  dressing  should  be  of  the  mildest 
description,  and  none  is  better  than  finely-carded  cotton. 

Applications  of  Collodion  with  Cantharides. — The  chief  advantages  of 
this  preparation  are,  that  it  is  more  cleanly  than  the  ointment  of  can- 
tharides ;  that  it  may  be  made  to  vesicate  a  smaller  surface  than  the 
ointment  can  be  conveniently  applied  to;  and  that  it  adapts  itself  more 
readily  to  irregular  surfaces.  It  is,  on  the  other  hand,  open  to  the 
objection  that  the  degree  of  vesication  it  produces  cannot  so  easily  be 
regulated,  and  hence  it  has  sometimes  been  found  to  occasion  very 
painful  and  obstinate  sores.  It  is  applied  by  means  of  a  brush  in 
several  successive  layers,  which  should  then  be  covered  with  a  piece 
of  oiled  silk,  or  of  sheet  gutta  percha.  It  is  better  adapted  to  blister- 
ing small  than  large  surfaces,  and  is  a  peculiarly  convenient  agent  for 
raising  those  small  blisters  which  have  been  recommended  in  the 
treatment  of  neuralgia. 

Treatment  of  Poisoning  by  Cantharides. — When  a  poisonous  dose  of 
this  medicine  has  been  taken,  a  vegetable  emetic  should  be  promptly 
administered,  and  other  means  employed  to  evacuate  the  stomach, 
after  which  copious  draughts  of  mucilaginous  and  albuminous  liquids 
should  be  given,  in  order  to  protect  the  digestive  and  genito-urinary 
organs.  General  warm  baths  and  warm  cataplasms  to  the  abdomen 
may  also  be  prescribed,  and  emollient  fluids,  if  necessary,  injected 
into  the  bladder  and  rectum.     The  enemata  may  contain  laudanum. 

It  seems  clear  that  however  serviceable  camphor  may  be  in  pre- 
venting or  in  mitigating  the  irritation  of  the  urinary  apparatus,  it  is 
useless,  if  not  hurtful,  when  poisoning  has  actually  occurred.  The 
Italian  school2  recommend  wine  and  other  alcoholic  drinks,  and  in 

1  Infant  Therapeutics,  p.  62.  *  Giacomixi,  p.  149;  Died,  iii.  40. 
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severe  cases  the  addition  of  a  small  proportion  of  opium.  If  the  re- 
ported cases  of  the  efficacy  of  such  means  can  be  relied  on,  stimulants 
are  certainly  to  be  preferred  to  sedatives  and  emollients  in  the  treat- 
ment of  the  constitutional  symptoms.  They  find  an  appropriate  object 
in  sustaining  the  nervous  system,  while  diluent  drinks  tend  to  correct 
the  irritant  action  of  the  poison  upon  the  digestive  and  urinary  organs. 
Oil  has  also  been  much  used  as  an  antidote.  Whether  it  does  more 
good  by  sheathing  the  particles  of  the  poison,  or  more  harm  by  afford- 
ing them  a  solvent,  is  still  undecided.  Solution  of  potassa  largely 
diluted  has  also  been  employed  with  advantage. 

Several  other  irritants,  which  may  be  designated  as  mechanical, 
might  be  introduced  in  this  place.  Of  these  friction  and  shampooing 
are  hygienic  rather  than  medicinal  procedures ;  acupuncture  possesses 
very  subordinate  practical  interest ;  and  setons  and  issues  have  a  more 
specific  relation  to  surgical  than  to  medical  modes  of  treatment. 

Mucuna — Cowhage,  vid.  Anthelmintics. 


Class  IV. 

TONICS. 


The  preceding  divisions  of  the  Materia  Medica  comprise  medicines 
whose  predominant  characteristic  is  their  action  upon  the  part  to 
which  they  are  directly  applied.  Those  which  we  now  propose  to 
examine  are,  on  the  other  hand,  distinguished  rather  by  their  remote 
effects  upon  the  economy.  While  the  former  appear  primarily  to 
affect  the  physical  relations  of  the  particles  which  compose  the  tissues, 
the  operation  of  the  latter  is  first  manifested  in  a  modification  of  the 
functions  of  the  organs,  often  without  any  discernible  influence  upon 
their  physical  condition.  Or,  to  express  this  difference  theoretically, 
the  one  division  comprises  medicines  which  directly  act  upon  the 
tissues  themselves,  but  the  other  those  which  more  immediately 
modify  the  composition  of  the  blood,  nutrition,  and  the  action  of  the 
nervous  system.     The  latter  includes  tonics,  stimulants,  and  sedatives. 

The  word  tonic  is  derived  from  the  Greek  ftivu,  I  stretch;  and  by  a 
figurative  allusion  to  a  stringed  musical  instrument,  the  cords  of  which 
do  not  give  out  their  proper  sound  unless  made  duly  tense,  tonic 
medicines  may  be  described  as  those  which  gradually  produce  the 
requisite  degree  of  tension  of  the  nervous  system,  or,  generally,  of  the 
living  fibre,  and  which  enable  it  fitly  to  respond  to  all  of  its  natural 
and  appropriate  stimuli.  The  idea  of  tension  is  inseparably  associated 
with  all  our  notions  of  vital  force,  because  the  most  common,  if  not 
the  only,  conception  we  possess  of  organic  power  is  derived  from  our 
experience  of  the  phenomena  of  muscular  force,  which  is  always  dis- 
played in  connection  with  the  tension  of  muscular  fibre. 

All  exhibitions  of  force  in  the  animal  economy  involve  a  vital  and 
an  organic  element ;  the  former  of  which  represents  the  power,  and 
the  latter  the  mechanism  by  which  the  power  operates.  The  organ 
may  be  fully  developed  and  sound,  but  the  power  to  move  it  may  be 
defective ;  or,  on  the  other  hand,  the  vital  activity  may  be  unimpaired 
or  even  exaggerated,  but  from  defective  nutrition,  the  organ  may  be 
unable  to  manifest  the  power  which  is  expended  in  it.  Finally,  neither 
of  these  elements  may  possess  the  requisite  degree  of  development ; 
the  organ  may  be  imperfectly  nourished,  and,  at  the  same  time,  the 
vital  force  may  be  wanting  which  is  required  for  the  performance  of 
its  functions. 
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For  these  morbid  conditions  nature  has  bountifully  provided  reme- 
dies; stimulants  to  excite  and  tonics  to  strengthen,  and,  as  if  with  an 
intelligent  anticipation  of  the  needs  of  the  system,  a  third  class  of 
medicines  which  combine  the  virtues  of  the  other  two.  Not  altogether 
different  in  their  essential  nature,  tonics  and  stimulants  do  not  exclude, 
but  are  rather  complementary  to  one  another,  the  former  developing 
the  organic  nutritive  element,  the  latter  the  dynamic,  nervous,  or  vital 
power?  According  to  the  necessities  of  each  case  of  disease,  we  may 
employ  an  exclusively  tonic  or  an  exclusively  stimulant  method  of 
treatment,  or  combine  the  two  by  associating  representatives  of  each 
class,  or  prescribing  those  in  which  tonic  and  stimulant  virtues  are 
united  in  different  proportions,  and  which  are  called  tonic  stimulants, 
or  stimulant  tonics,  according  to  the  quality  which  predominates  in 
each. 

Comparing  pure  tonics  and  pure  stimulants  with  one  another,  we 
are  struck  with  this  remarkable  difference  between  them,  that  while 
the  influence  of  the  latter  is  transient,  that  of  the  former  is  compara- 
tively permanent.  Stimulants,  acting  upon  the  nervous  system,  rob 
it  of  power  by  their  very  stimulation,  and,  unless  the  loss  were  made 
up  for  by  an  external  supply,  would  soon  exhaust  it  completely ; 
but  every  tonic  operation,  under  due  conditions  as  regards  nutriment, 
adds  to  the  strength  of  the  system  in  a  slow  and  gradual,  but  perma- 
nent, manner.  Nevertheless,  tonics  are  stimulants  of  the  organic  forces, 
and,  as  we  shall  see,  produce  some  of  the  worst  effects  of  stimulants 
when  employed  too  lavishly,  and  not  in  due  proportion  to  the  suscep- 
tibility of  the  stomach  and  of  the  nervous  system.  Stimulants  are 
also  virtually  tonics  when,  by  means  of  their  power  over  the  intensity 
of  organic  operations,  they  enable  the  stomach  to  digest  food  which, 
without  their  aid,  would  be  only  burdensome  and  irritating. 

Besides  the  groups  of  tonic  medicines  just  mentioned,  there  is  an- 
other, which  #  may  with  propriety  be  called  specific,  because  each 
member  of  it  presents  peculiarities  depending  upon  its  essential  nature, 
or  upon  its  association  with  an  element  possessed  of  specific  powers. 
The  most  important  article  of  this  class  is  iron.  Its  operation  upon 
the  stomach,  and,  therefore,  its  direct  influence  upon  the  function  of 
digestion,  is  almost  inappreciable;  and  those  of  its  preparations  which 
are  administered  with  a  view  to  this  effect  owe  whatever  efficacy  they 
may  have  in  promoting  it  to  the  acids  with  which  they  are  combined. 
A  more  correct  denomination  for  iron  would  be  that  of  a  nutrient 
medicine,  for  its  presence  in  the  blood,  and  in  the  solids  also,  is  quite 
as  essential  as  the  elements  of  ordinary  food  to  the  performance  of 
their  functions.  Cinchona  possesses  the  virtues  of  a  true  tonic,  and 
that  in  a  high  degree,  but  its  most  eminent  qualities  depend  upon 
quinia  and  the  other  alkaloids  which  it  contains,  and  which  impart  to 
it  antiperiodic  virtues.  A  similar  remark  is  applicable  to  willow  and 
dogwood  barks,  although  the  specific  properties  in  them  are  very 
feeble,  and,  indeed,  according  to  some,  do  not  exist  at  all.  Finally, 
wild-cherry  bark  contains  a  bitter  and  tonic  principle  combined  with 
a  direct  sedative,  hydrocyanic  acid,  and  affords,  it  is  believed,  the  only 
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example  of  this  association  of  apparently  antagonistic  virtues  in  the 
same  substance. 

Bitter  tonics,  or  those  vegetable  productions  which  appear  to  owe 
their  tonic  properties  to  their  bitterness,  if  taken  a  short  time  before 
meals,  excite  the  appetite,  and  render  the  debilitated  stomach  capable  of 
digesting  a  greater  quantity  of  food  than  it  could  otherwise  dispose  of. 
Consequently,  under  their  influence,  and  provided  that  the  secondary 
assimilation  be  not  impaired,  the  muscular  strength  becomes  increased, 
and  all  the  operations  of  the  economy  are  more  vigorously  performed. 

The  nature  of  the  action  excited  by  vegetable  bitters  upon  the 
stomach  is  not  well  understood ;  but  a  consideration  of  their  effects 
under  different  circumstances  renders  it  probable  that  they  act  as  irri- 
tants. For  if  they  are  used  in  excessive  doses  they  excite  gastric 
uneasiness,  pain,  and  even  vomiting,  the  latter  the  more  readily  if  they 
are  administered  in  warm  infusion.  Under  such  circumstances,  if  not 
rejected  by  the  mouth,  they  may  occasion  colic  and  diarrhoea.  It  is 
also  well  known  that  if  their  dose  is  not  proportioned  to  the  suscepti- 
bility of  the  digestive  organs,  they  may  not  only  cease  to  produce  a 
tonic  effect,  but  absolutely  destroy  the  appetite  and  give  rise  either 
to  diarrhoea  or  constipation.  It  is,  moreover,  a  familiar  fact  that  a 
febrile  state  of  the  system  altogether  contra-indicates  their  use,  because 
they  then  immediately  derange  the  stomach  and  augment  the  vas- 
cular excitement.  This  is  at  least  true  as  regards  acute  febrile  dis- 
eases. It  is  even  more  important  in  its  relation  to  the  present  question 
to  bear  in  mind  that  when  these  medicines  are  administered  to  persons 
in  full  health,  they  are  very  far  from  augmenting  the  vigor  of  the 
system  generally  or  of  the  organs  of  digestion.  They  impair  the 
appetite,  derange  the  functions  of  the  stomach  and  bowels,  coat  the 
tongue,  excite  headache,  and  in  fact  engender  the  very  condition  which 
under  different  circumstances  they  are  adapted  to  cure. 

It  is  also  to  be  observed  that  medicines  of  various  kinds  impart 
activity  to  the  digestive  function.  Many  irritants,  it  is  well  known, 
are  used  as  condiments,  and  alcoholic  stimuli  are  everywhere  employed 
before  and  during  meals  to  increase  the  appetite  and  promote  digestion. 
Now  there  is  no  evidence  at  all  to  show  that  bitter  tonics  exert  any 
part  of  their  influence  after  absorption ;  everything,  on  the  contrary, 
tends  to  prove  that  their  action  is  limited  to  the  mucous  membrane  of 
the  stomach  and  bowels.  If  such  be  the  case,  we  must  look  for  an 
explanation  of  their  differences  from  irritants  and  from  alcohol,  chiefly 
in  the  peculiarity  of  the  mode  and  degree  of  their  stimulation.  It  is 
evidently  gentler  than  the  one,  and  both  gentler  and  more  permanent 
than  either,  and  hence  would  seem  to  be  better  fitted  than  either  to 
restore  that  natural  tone  to  the  digestive  organs  which  they  have  lost 
through  the  protracted  operation  of  debilitating  causes. 

If  now  we  endeavor  to  learn  the  cause  of  this  peculiarity  in  the 
present  class  of  medicines,  and  turn  as  we  naturally  must  to  their 
physical  qualities  for  a  solution  of  the  question,  we  are  immediately 
struck  by  the  quality  of  bitterness  which  they  possess  in  common, 
and  are  disposed  to  conclude  that  in  it  reside  their  tonic  virtues. 
Although  this  conclusion  is  true,  it  does  not  appear  to  embrace  the 
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whole  truth.  Among  pure  vegetable  tonics  the  most  powerful  is  quas- 
sia,  in  which  the  quality  of  bitterness  resides  in  a  most  intense  degree, 
yet  it  is  surpassed  in  this  respect  by  sulphate  of  quima  which  is 
inferior  to  it  in  purely  tonic  qualities.  A  similar  remark  may  be 
applied  to  nux  vomica  and  its  alkaloid  strychnia,  which  exceed  all 
other  substances  in  bitterness,  but  whose  tonic  virtues,  properly  so 
called,  have  not  appeared  to  us  to  entitle  these  medicines  to  a  place  in 
the  present  class.  Aloes  and  colocynth  are  also  extremely  bitter, 
but  are  scarcely  to  be  regarded  as  tonics.  These  facts,  although  few 
in  number,  are  sufficient  to  prove  that  the  cause  of  bitterness  is  not 
identical  with  the  tonic  quality,  although  generally  associated  with  it 
We  must  not  quit  this  brief  notice  of  an  interesting  question  without 
referring  to  an  analogy  which  probably  is  not  without  its  significance. 
The  bile  has  a  bitter  taste,  and  the  importance  to  digestion  of  this 
secretion  is  very  great.  It  is  true  that  its  influence  is  generally  as- 
cribed to  its  alkaline  qualities,  and  they  are  doubtless  essential  to  good 
digestion ;  but  we  may  not  overlook  the  fact  that  a  bitter  secretion  is 
provided  by  nature  to  which  we  may  without  much  risk  of  error 
ascribe  some  share  in  the  activity  of  intestinal  digestion,  and  hence 
reasonably  infer  that  the  analogous  quality  in  tonic  medicines  must 
exert  a  similar  influence  upon  the  function  of  the  stomach. 

In  regard  to  the  therapeutical  applications  of  tonic  medicines,  it 
may  be  remarked  that  those  called  specific  have,  as  their  name  imports, 
an  application  to  special  diseases ;  iron  to  aneemia,  or  deficiency  in  the 
red  disks  of  the  blood,  and  Peruvian  bark  and  its  associated  barks 
to  periodical,  and  especially  malarial  paroxysmal  diseases.  These 
vegetable  tonics  may  be  more  or  less  applied  to  the  same  cases  as 
simple  bitters  and  stimulant  tonics. 

As  it  has  already  been  intimated,  iron  enters  into  the  system  to  be 
assimilated  and  occupy  its  place  in  the  blood,  muscle,  &c,  as  a  consti- 
tuent of  the  body,  while  bitter  tonics  operate  primarily  and  perhaps 
exclusively  upon  the  stomach  and  intestine,  increasing  the  appetite, 
and  promoting  assimilation  of  the  food.  Hence  a  practical  precept 
arises,  of  no  small  importance,  when  the  digestion  is  feeble  and  iron 
is  indicated,  always  to  associate  with  it  one  of  the  bitter  vegetable 
tonics.  Thus  it  is  that  "  bark  and  iron"  have  long  been  looked  upon 
as  almost  inseparable  coadjutors  in  the  tonic  regimen. 
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FERRUM.-  Iron. 


Description. — Iron  is  the  most  abundant  and  widely  diffused  of 
the  metals.  It  forms  a  considerable  proportion  of  the  solid  crust  of 
the  earth,  and  probably  also  of  the  heavenly  bodies,  for  meteoric 
stones  have  been  found  to  consist  of  it  almost  entirely.  It  enters  into 
the  composition  of  very  many  if  not  of  all  vegetables,  and  is  an  essen- 
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tial  constituent  of  the  animal  organism,  where  it  exists  in  the  blood 
in  the  proportion  of  about  one-half  a  grain  in  a  thousand. 

The  color  and  density  of  iron  are  too  familiar  to  require  description; 
its  ductility  is  very  great.  Its  sp.  gr.  is  7.79.  It  fuses  at  2850°  F., 
but  at  a  much  lower  temperature  burns  in  the  air.  It  is  extremely 
oxidizable  in  moist  air.  Heated  to  whiteness,  it  decomposes  water, 
and  combines  with  its  oxygen.  Its  combinations  are  all  remarkable 
for  their  styptic  qualities. 

The  forms  in  which  iron  is  prepared  for  medicinal  use  are  very 
numerous,  and,  with  some  differences  arising  from  the  operation  of 
the  sulphates,  are  so  nearly  analogous  in  their  therapeutical  powers, 
that  they  may  be  advantageously  treated  of  under  the  same  general 
head.  Viewed  with  reference  to  their  composition,  they  form  several 
groups,  which  may  thus  be  enumerated  :  1.  Iron  in  the  metallic  state; 
2,  oxides ;  3,  combinations  with,  a,  mineral  acids,  and  b,  organic  acids ; 
and  4,  compounds  with  halogen  bodies. 

1.  Preparations  of  Metallic  Iron. 

Ferrum  Redactum. — Reduced  Iron;  Powder  of  Iron  ;  Quevenne's 
Iron  ;  Iron  by  Hydrogen. 

This  preparation,  which  consists  of  metallic  iron  in  a  finely-divided 
state,  is  obtained  by  reducing  the  sesquioxide  by  hydrogen.  When 
this  gas  is  passed  over  the  sesquioxide  heated  to  redness,  it  abstracts 
the  oxygen  of  the  latter,  forming  water,  which  escapes,  while  metallic 
iron  is  left  behind.  To  prevent  re-oxidation,  it  must  be  carefully  pro- 
tected from  the  air.  Powder  of  iron  is  of  an  iron-gray  color,  and  is 
without  taste  or  smell.  "When  pure,  it  causes  effervescence  on  being 
thrown  into  a  diluted  acid,  because  its  attraction  for  oxygen  disengages 
the  hydrogen  of  the  water. 

Ferri  Ramenta. — Iron  Filings. 

This  ancient  and  useful  preparation  of  iron  (which  is  no  longer  offi- 
cinal) may  be  obtained  by  filing  a  piece  of  pure  and  soft  iron.  When, 
as  is  often  done,  it  is  procured  by  beating  in  an  iron  mortar,  and  sift- 
ing, the  refuse  of  workshops  where  iron  is  manufactured,  it  is  very 
apt  to  contain  portions  of  copper,  and  also  to  be  partially  oxidized. 

2.  Compounds  of  Iron  with  Oxygen,  and  their  Preparations. 

Ferri  Oxidum  Hydratum. — Hydrated  Oxide  of  Iron. 

A  solution  of  tersulphate  of  iron  is  decomposed  by  the  addition  of 
ammonia,  and  the  hydrated  oxide  is  precipitated.  It  is  directed  to  be 
kept  in  two  states,  with  water,  in  close  bottles,  as  an  antidote  for  arsenic, 
and  dried  for  use  as  a  medicine.  In  the  former  state  it  is  a  reddish 
brown  gelatinous  or  pulpy  semi-solid,  and  in  the  latter  a  magma  or 
powder  of  the  same  color,  and  without  either  taste  or  smell.  If  the 
moist  preparation  be  mixed  with  arsenious  acid  in  solution  in  the  pro- 
portion of  twelve  parts  to  one  of  the  acid,  a  very  insoluble  arsenite  of 
protoxide  of  iron  is  formed. 
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Ferri  Subcarbonas  —  Subcarbonate  of  Iron  ;  Precipitated  Car- 
bonate ;  Sesquioxide  of  Iron. 

This  preparation,  which  is  a  hydrated  sesquioxide  and  not  a  car- 
bonate of  iron,  contains,  however,  a  small  proportion  of  the  latter  com- 
pound. It  is  obtained  by  precipitation  from  a  solution  of  the  sul- 
phate of  the  protoxide  of  iron  by  means  of  carbonate  of  soda,  and 
afterwards  washing  and  drying  the  precipitate.  By  exposure  to  the 
air  it  is  rapidly  converted  into  the  sesquioxide.  It  is  of  a  bright  red- 
dish brown  color,  and  is  without  smell,  but  has  a  somewhat  ferrugi- 
nous and  styptic  taste.     It  generally  effervesces  with  acids. 

Pilulse  Ferri  Carbonatis. — Pills  of  Carbonate  of  Iron;  Yal- 
let's  Ferruginous  Pills. 

In  order  to  prevent  the  conversion  of  the  protoxide  of  iron  into  the 
sesquioxide,  noticed  in  the  preceding  paragraph,  Becker  of  Mulhau- 
sen,  in  1835,  proposed  the  method  about  to  be  described ;  it  was  sub- 
sequently modified  by  Yallet,  who  gave  his  name  to  the  pills  which 
have  now  become  officinal.  The  method  consists  essentially  in  taking 
advantage  of  the  power  of  sugar  to  prevent  oxidation,  and  by  its 
means  protecting  the  iron  in  each  step  of  the  process  above  described 
for  procuring  the  protoxide.  The  solutions  employed  are  sweetened 
with  sugar,  and  the  precipitate,  having  been  allowed  to  drain,  is  mixed 
with  honey  and  sugar  and  evaporated  to  a  proper  consistence  for 
making  pills.  These  contain  about  half  their  weight  of  carbonate  of 
iron.  The  mass  is  black,  and  has  a  sweet  and  at  the  same  time  ferru- 
ginous taste. 

Mistura  Ferri  Composita. — Compound  Mixture  of  Iron  ;  Grif- 
fith's Antihectic  Mixture. 

This  mixture  contains  myrrh,  carbonate  of  potassa,  sulphate  of  iron, 
spirit  of  lavender,  sugar  and  rose-water,  but  its  efficacy  is  chiefly  due 
to  the  iron,  which  it  holds  in  the  form  first  of  the  carbonate  of  the 
protoxide  and  afterwards  of  the  sesquioxide.  This  conversion,  which 
is  due  to  the  action  of  the  air,  is  marked  by  a  change  of  color  in  the 
liquid  from  green  to  brown. 

Pilulae  Ferri  Compositae. — Compound  Pills  of  Iron. 

These  pills  contain  the  same  active  ingredients  as  the  compound 
mixture  of  iron,  viz.,  myrrh,  carbonate  of  soda,  and  sulphate  of  iron. 
By  their  trituration  with  syrup  a  carbonate  of  the  protoxide,  which 
speedily  changes  to  a  carbonate  of  the  sesquioxide,  is  formed. 

Natural  Mineral  Waters. 

Chalybeate  springs  are  extremely  numerous.  This  mi°-ht  indeed 
be  expected  from  the  great  abundance  of  iron  in  the  earth.  They 
may  readily  be  recognized  by  the  rusty  deposit  upon  the  stones  and 
the  soil  which  they  cover,  the  iridescent  scum  that  frequently  floats 
upon  their  pools,  and  by  their  ferruginous  taste.  In  these  springs 
iron  is  generally  met  with  as  a  bicarbonate  or  as  a  sesquioxide,  and 
in  a  small  proportion  of  instances  as  a  sulphate.  It  is  indeed  mainly  due 
to  the  action  of  carbonic  acid  contained  in  the  waters  of  chalybeate 
springs  that  they  hold  in  solution  so  large  a  quantity  of  iron  and  de- 
posit it  as  the  gas  escapes.  To  the  abundant  impregnation  of  many 
of  these  springs  with  carbonic  acid  gas  a  portion  of  their  virtues  may 
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be  attributed.  In  all  cases  the  waters  contain  saline  ingredients 
which  doubtless  modify,  and  generally  augment,  the  operation  of  the 
chalybeate  element. 

3.   Compounds  with  Mineral  Acids. 

Ferri  Sulphas. — Sulphate  of  Iron;  Green  Yitriol. 

This  salt  may  be  prepared  by  heating  together  diluted  sulphuric 
acid  and  iron  wire,  evaporating  the  solution,  and  drying  the  crystals. 
They  are  transparent  rhomboidal  prisms  of  a  bluish-green  color,  and 
of  a  sweetish  ferruginous  and  astringent  taste.  They  effloresce  on 
exposure  to  the  air,  becoming  covered  with  a  powder  which  is  whitish 
at  first,  but  afterwards  grows  yellowish  or  brownish,  owing  to  the  con- 
version of  the  protoxide  into  the  sesquioxide  of  iron.  Sulphate  of 
iron  is  soluble  in  two  parts  of  cold,  and  more  readily  still  in  hot  water ; 
but  in  alcohol  is  insoluble.  It  is  decomposed  by  the  alkalies  and 
their  carbonates,  soaps,  lime-water,  nitric  acid,  nitrate  and  tartrate  of 
potassa,  iodide  of  potassium,  borate  and  phosphate  of  soda,  the  soluble 
salts  of  lime,  lead,  and  baryta,  nitrate  of  silver,  the  soluble  sulphurets, 
and,  unless  perfectly  pure,  by  all  the  vegetable  astringents. 

Liquor  Ferri  Subsulphatis. — Solution  op  Subsulphate  of  Iron  ; 
Solution  of  Persulphate  of  Iron  ;  Monsel's  Solution. 

It  is  prepared  by  the  reaction  of  sulphate  of  iron  with  sulphuric 
and  nitric  acids  and  water,  with  the  aid  of  heat.  "  It  is  an  inodorous, 
syrupy  liquid,  of  a  ruby-red  color,  and  of  an  extremely  astringent 
taste,  but  without  causticity.  It  mixes  with  alcohol  and  water  in  all 
proportions,  without  decomposition." 

Ferri  Sulphas  Exsiccata. — Dried  Sulphate  of  Iron. 

It  is  prepared  by  exposing  sulphate  of  iron  to  heat,  gradually  in- 
creased until  it  reaches  300°  F.  It  forms  a  grayish  white  powder, 
almost  entirely  soluble  in  water. 

Liquor  Ferri  Nitratis. — Solution  of  Nitrate  of  Iron. 

This  preparation  is  directed  to  be  made  by  the  gradual  action  of 
diluted  nitric  acid  upon  pieces  of  iron  wire,  and  by  heating  the  solu- 
tion. It  is  chemically  a  ternitrate  of  the  sesquioxide  of  the  iron.  So- 
lution of  nitrate  of  iron  is  a  transparent  liquid,  of  a  pale  amber  color, 
and  astringent  taste.  Mr.  Procter's  preparation  is  of  "a  bright  Madeira 
wine  color." 

Ferri  Phosphas. — Phosphate  of  Iron. 

This  preparation,  obtained  by  the  double  decomposition  of  sulphate 
of  iron  and  phosphate  of  soda,  is  a  tribasic  salt,  consisting  of  a  mixture 
of  the  phosphates  of  the  protoxide  and  sesquioxide  of  iron  with  water. 
Phosphate  of  iron  is  a  bluish  white  powder,  insoluble  in  water,  but 
soluble  in  diluted  nitric  and  other  acids. 

Ferri  Pyrophosphas. — Pyrophosphate  of  Iron. 

This  compound  is  prepared  by  precipitation  from  a  solution  of  the 
tersulphate  of  iron  with  the  pyrophosphate  of  soda,  and  dissolving  the 
gelatinous  product  in  citrate  of  ammonia,  after  which  the  resulting 
liquid  is  evaporated  to  a  proper  consistence  and  spread  on  plates  of 
glass  to  dry.    "  As  thus  prepared,  it  is  in  thin  apple-green  scales,  hav- 
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ing  a  slightly  saline  (not  metallic)  taste,  wholly  and  freely  soluble  in 
water."  (Parrish.)  A  syrup  of  pyrophosphate  of  iron  may  be  made  by 
dissolving  the  pyrophosphate  of  iron  in  simple  syrup,  in  the  propor- 
tion of  sixteen  grains  to  the  fluidounce. 

4.   Compounds  with  Organic  Acids. 

Ferri  et  Potassae  Tartras. — Tartrate  of  Iron  and  Potassa  ;  Tar- 
tarized  Iron. 

This  double  salt  is  prepared  by  heating  together  hydrated  oxide  of 
iron  and  a  solution  of  bitartrate  of  potassa.  The  solution  is  then 
evaporated  to  a  syrupy  consistence,  and  spread  upon  plates  of  glass 
or  porcelain  to  dry.  As  thus  obtained,  it  is  in  transparent,  glistening 
scales  of  a  ruby  or  dark  red  color,  which  are  readily  soluble  iu 
water.     It  has  a  very  slightly  styptic  and  acid  taste. 

Under  the  name  of  Wine  of  Iron  (Vixum  Ferri,  Lond)  a  prepara- 
tion is  made  by  digesting  an  ounce  of  iron  wire  in  two  pints  of  Sherry 
wine,  for  thirty  days.  The  bitartrate  of  potassa  in  the  wine  converts 
a  portion  of  the  iron  into  a  tartrate  which  remains  in  solution  with 
tartrate  of  potassa.  An  equivalent  preparation  may  be  more  directly 
prepared  by  adding  to  one  pint  of  Sherry  or  Rhenish  wine  one  hun- 
dred and  sixty  grains  of  tartrate  of  iron  and  potassa. 
Ferri  et  Ammoniae  Tartras. — Tartrate  of  Iron  and  Ammonia. 

It  is  prepared  by  heating  together  hydrated  sesquioxide  of  iron  and 
a  solution  of  bitartrate  of  potassa.  This  double  salt,  when  made  in 
small  quantities,  is  in  brilliant  scales,  dark-brown  in  mass,  but  garnet 
red  by  transmitted  light.  It  has  a  slightly  ferruginous  or  styptic 
taste,  and  is  very  soluble  in  water. 

Ferri  Citras. — Citrate  of  Iron. 

This  salt  is  made  by  evaporating  the  officinal  solution  of  the  citrate 
of  iron,  which,  in  its  turn,  is  prepared  by  the  combination  of  citric 
acid  with  the  hydrated  sesquioxide  of  iron  precipitated  from  a  solution 
of  the  tersulphate  by  means  of  ammonia.  It  is  in  beautiful  garnet-red 
colored  plates,  slightly  soluble  in  cold,  and  readily  in  boiling  water, 
and  has  an  acid,  ferruginous  taste. 

Ferri  et  Quiniae  Citras. — Citrate  of  Iron  and  Quinia. 

The  preparation  of  this  salt  is  effected  by  precipitating  quinia  from 
its  combination  with  sulphuric  acid,  by  means  of  an  excess  of  the  lat- 
ter, and  the  addition  of  ammonia.  The  precipitated  quinia  is  then 
heated  in  a  solution  of  citrate  of  iron  with  which  it  combines.  The 
resulting  double  salt  is  obtained  in  thin  transparent  scales  of  a  reddish 
or  yellowish  brown,  with  a  tint  of  green.  It  is  readily  soluble  in  hot 
water,  but  very  slowly  in  cold  water.  It  is  insoluble  in  ether  and 
officinal  alcohol.    Its  taste  is  extremely  bitter  and  slightly  chalybeate. 

Ferri  et  Ammoniae  Citras. — Citrate  of  Iron  and  Ammonia. 

This  salt  is  prepared  by  merely  mixing  a  solution  of  citrate  of  iron 
with  water  of  ammonia,  and  evaporating  and  drying  the  mixture.  It 
is  in  garnet-red  translucent  scales,  and  is  more  soluble  than  the  acid 
citrate. 

Mr.  Draper,  of  Dublin,  has  introduced  the  following  salts,  which 
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may  be  found  useful  in  practice:  Citrate  of  Quinia  and  Iron  with 
Strychnia  •  Citrate  of  Iron  and  Strychnia;  and  Citrate  of  Iron  and  Zinc. 
The  formulae  for  their  preparation  are  given  in  the  Am.  Jour,  of  Med. 
Sci.,  April,  1863,  p.  466. 

Ferri  Acetas. — Acetate  of  Iron. 

This  preparation  was  officinal  in  the  Dublin  Pharmacopoeia,  into 
which  it  was  admitted  on  the  authority  of  Dr.  Percival,  and  in  the 
form  of  Tincture  of  the  Acetate  of  Iron.  It  is  a  solution  of  the  acetate 
of  sesquioxide  of  iron  in  rectified  spirit.  It  is  a  reddish-brown 
transparent  liquid,  with  an  ethereal  odor,  and  an  acid,  chalybeate 
taste.  {Neligan)  The  ethereal  tincture  of  acetate  of  iron  (Prussian 
Pharm.)  is  made  by  mixing  a  solution  of  acetate  of  iron  with  alcohol 
and  acetic  ether.  Its  qualities  resemble  those  of  BestuschefY's  tincture 
(  Vid.  infra). 

Ferri  Laetas. — Lactate  of  Iron. 

Gmelin  speaks  of  a  chalybeate  preparation,  serum  lactis  chalybeatvm, 
made  by  quenching  red-hot  iron  in  whey,  as  combining  an  attenuat- 
ing with  a  tonic  power.1  More  recently  Gelis  and  Conte  recommended 
a  lactate  of  iron  prepared  by  digesting  lactic  acid  upon  iron  filings. 
It  is  also  obtained  by  the  mutual  reaction  of  lactate  of  lime  and  the 
sulphate  of  iron.  It  crystallizes  in  plates,  or  in  acicular  tetrahedral 
crystals,  which  are  white  when  pure,  but  when  impure  have  a  green- 
ish or  brownish  tint.  Its  taste  is  at  first  sweetish,  but  afterwards 
chalybeate  and  styptic.     It  is  but  slightly  soluble  in  water. 

Ferri  Valerianas. — Valerianate  of  Iron.  Dub. 

This  compound  is  prepared  by  a  double  decomposition  between 
ter-sulphate  of  iron  and  valerianate  of  soda.  It  is  in  the  form  of  a 
reddish-brown,  dull  powder,  with  an  intense  odor  of  valerian  when 
fresh,  and  wifh  but  little  taste.  It  rapidly  loses  its  valerianic  acid  on 
exposure  to  the  air.  It  is  insoluble  in  cold  water,  is  decomposed  by 
hot  water,  and  is  soluble  in  alcohol. 

5.  Compounds  of  Iron  with  Halogen  Bodies. 

Ferri  Chloridum. — Chloride  of  Iron  ;  Perchloride  of  Iron. 

By  the  action  of  muriatic  acid  upon  pieces  of  iron  wire,  with  the 
assistance  of  a  gentle  heat,  a  protochloride  is  formed ;  and  by  the  ad- 
dition of  nitric  acid  the  protochloride  is  converted  into  a  sesquichlor- 
ide  or  perchloride.  It  is  in  deliquescent  crystalline  masses  wholly 
soluble  in  water,  alcohol,  and  ether. 

A  syrup  of  chloride  of  iron  is  made  by  dissolving  half  a  troy  ounce 
of  the  salt,  in  a  pint  of  simple  syrup. 

Bestuscheff's  Nervine  Tincture,  also  called  Lamotte's  Golden  Drops, 
{Spiritus  sulphurico-setherus  ferruginosus ;  Ph.  Borv  Austr.,  &c.,)  is 
prepared  by  mixing  one  part  (by  weight)  of  a  water  solution  of  per- 
chloride of  iron,  containing  ten  per  cent,  of  its  weight  of  iron,  with 
one  and  a  half  parts  strong  alcohol,  and  one-half  part  of  ether.2 

1  Apparat.  Med.,  pt.  ii  ,  i.  333. 

2  b'or  a  curious  history  of  this  medicine,  v.  Burin  de  Buisson,  Arch,  gen.,  Nov.,  1860 
p.  U34. 
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Tinctura  Ferri  Chloridi.— Tincture  of  Chloride  of  Iron  ;  Muri- 
ated  Tincture  of  Iron. 

A  protochloride  of  iron  is  first  formed  by  the  action  of  muriatic 
acid  upon  iron  wire,  and  then  by  the  addition  of  nitric  acid  a  sesqui- 
chloride  of  iron  is  produced.     This  is  then  dissolved  in  alcohol. 

Bv  the  latter  addition  a  small  proportion  of  hydrochloric  ether  is 
generated,  which  gives  to  the  compound  an  agreeable  odor.  It  is 
transparent  and  of  a  reddish-brown  color,  but  in  thin  strata  is  yel- 
lowish. It  has  a  very  acid  and  styptic  taste.  It  is  chemically  incom- 
patible with  the  alkalies,  alkaline  earths,  and  their  carbonates,  acetate 
and  subacetate  of  lead,  nitrate  of  silver,  mucilage  of  gum  Arabic, 
tannic  acid,  and  all  astringent  vegetable  preparations. 

Ferri  Iodidum. — Iodide  of  Iron. 

Iodide  of  iron  is  prepared  by  gradually  adding  iron-filings  to  a 
solution  of  iodine  in  distilled  water,  and  gently  heating,  filtering,  and 
evaporating  the  mixture.  Owing  to  the  superior  affinity  of  iron  for 
oxygen,  this  salt  is  readily  decomposed  on  exposure  to  the  air. 

Syrupus  Ferri  Iodidi. — Syrup  of  Iodide  of  Iron. 

This  preparation  differs  from  the  last  by  the  addition  of  syrup.  In 
this  manner  decomposition  is  prevented.  The  solution  is  of  a  clear 
pale-green  color,  and  has  a  strong  inky  taste. 

Ferri  Ferrocyanidum. — Ferrocyanide  of  Iron  ;  Prussian  Blue. 

"  It  is  obtained  by  a  double  reaction  ensuing  upon  mixture  of  so- 
lution of  ferrocyanide  of  potassium,  and  solution  of  tersulphate  of 
iron." 

Ferrocyanide  of  iron  is  familiar  as  a  deep,  rich  blue  pigment ;  it  has 
neither  taste  nor  smell,  and,  when  pure,  is  insoluble  both  in  water 
and  alcohol.     It  is  decomposed  by  nitric  and  by  muriatic  acid. 

Ferri  Bromidum. — Bromide  of  Iron. 

This  compound  may  be  prepared  by  heating  bromine  and  iron 
filings  together  in  water.  It  is  a  deliquescent  salt  of  a  brick-red  color, 
and  of  a  very  acrid  styptic  taste.  Like  iodide  of  iron,  it  is  best  pre- 
served in  a  saccharine  solution. 

History.— The  earliest,  and  for  a  long  time  the  only  record  of  the 
internal  use  of  iron,  dates  from  the  sixteenth  century  before  Christ, 
when,  according  to  Appolodorus,  Iphyclus,  one  of  the  Argonauts,  was 
cured  of  impotence  by  means  of  iron  rust  dissolved  in  wine.'  In  the 
Hippocratic  period,  and  among  the  Eomans  at  the  commencement  of 
the  Christian  era,  ferruginous  preparations  were  employed  topicallv, 
and  almost  exclusively  as  styptics;  yet  Pliny  speaks  of  water  in  which 
iron  had  been  quenched,  having  been  given  in  many  affections,  and 
particularly  in  dysentery.2  The  local  applications  of  the  rust  of  iron 
are  thus  enumerated  by  Pliny :  it  coagulates,  dries,  and  constrin^es  • 
cures  alopecia ;  with  wax  and  myrtle  oil  it  is  used  for  granulations  of 
the  eyelids  and  pustules  of  other  parts;  with  vinegar  for  erysipelas* 

1  Le  Clebc,  Hist,  de  la  Med.,  p.  21.  *  Hist.  Nat.,  lib.  xxxiv.  cap.  44. 
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on  compresses  for  the  itch,  for  paronychia,  and  for  excrescences  on  the 
fingers.  Applied  on  wool  as  a  pessary,  it  controls  uterine  flux-es;  with 
wine  and  myrrh  is  applied  to  recent  wounds,  and  with  vinegar  to  con- 
dylomata. It  also  allays  the  pain  of  gout.  Iron  scales  were  employed 
for  similar  purposes,  and  also  as  a  haemostatic,  and  Pliny,  referring  to 
the  last-named  quality,  says  that  thus  iron  cures  what  iron  causes. 
This  writer  notices  particularly  its  control  over  enlargements  of  the 
spleen,  when  topically  applied,  and  Dioscorides  alludes  to  its  internal 
use  for  the  same  affection1.  A  similar  statement  is  made  by  Celsus, 
and  also  by  Aetius.  To  the  above  account  nothing  material  is  added 
by  the  Arabian  writers;  but  Ehazes  says  that  iron  strengthens  the 
sexual  powers.  He  also  states  that  an  overdose  of  iron  filings  occasions 
abdominal  pain,  drjmess  of  the  mouth,  fever,  and  severe  headache.2 
Yet  the  use  of  iron  as  a  medicine  does  not  appear  to  have  been  very 
general  until,  in  the  progress  of  chemistry,  various  preparations  of  the 
metal  were  applied  to  the  cure  of  disease.  In  the  sixteenth  century 
(1571),  Monardes  of  Seville  published  a  treatise  on  the  virtues  of  this 
metal,  in  which,  for  the  first  time,  a  just  appreciation  of  its  excel- 
lence appears.  He  dwells  upon  the  emmenagogue  properties  of  iron, 
and  on  its  rendering  the  barren  apt  for  conception  ;  says  that  it  con- 
stringes  the  stomach,  and  improves  the  complexion  and  appetite,  in- 
vigorates the  liver  and  the  other  viscera,  contracts  the  spleen,  and 
strengthens  the  generative  faculty.3  But  probably  the  greatest  im- 
pulse given  to  the  use  of  chalybeate  medicines  was  derived  from 
Sydenham  (1681),  who  prescribed  them  in  chlorotic  disorders  with 
singular  success,  and  in  the  manner  which  will  be  described  in  its 
proper  place.  In  the  middle  of  the  last  century  (1757),  Eutty  said  of 
chalybeate  waters,  "they  corroborate,  cure  relaxations,  stop  fluxes, 
increase  the  momentum  of  the  blood,  open  obstructions,  sharpen  the 
appetite,  and  strengthen  digestion."4  The  same  author  points  out  all 
the  special  contraindications  to  their  use  which  some  writers  have 
conceived  to  be  of  recent  discovery. 

Action  on  the  Animal  Economy. — Menghini  demonstrated  an  increase 
in  the  proportion  of  iron  in  the  blood  of  dogs  whose  food  had  had 
iron  mixed  with  it.*  So  Tiedemann  and  Gmelin,  after  giving  to  a 
horse  six  drachms  of  sulphate  of  iron,  found  the  metal  in  the  venou? 
blood,  but  none  in  the  lymph.  In  their  experiments,  and  in  all  similar 
ones,  iron  is  found  organically  incorporated  with  the  red  globules  of 
the  blood,  and  not,  like  other  medicinal  substances,  freely  dissolved  in 
that  liquid. 

The  bile  in  its  normal  state  contains  iron,  but  the  proportion  is  in- 
creased by  ferruginous  substances.  This  was  long  ago  shown  in  Dr. 
Marcet's  case  of  a  man  who  was  in  the  habit  of  swallowing  clasp 
knives.  After  his  death  the  bile  in  the  gall-bladder  was  found  to  be 
perfectly  black,  and,  upon  incineration,  it  yielded  more  than  double 
the  quantity  naturally  contained  in  this  secretion.6  After  the  admin- 
istration of  iron  it  has  been  detected  in  the  milk  of  asses  and  also  of 

1  Lib.  v.  cap.  53.  2  j7BN  Baithar,  ed.  Sontheimer,  i.  295. 

'  Alston,  Mat.  Med.,  i.  141.  •  Rctty,  On  Mineral  Waters,  p.  249. 

6  Bayle,  Biblioth.  de  Ther.,  iv.  223.  6  Med.-Chir.  Trans.,  xii.  62. 
2b 
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women.  The  fseces  of  persons  taking  iron,  except  the  preparations 
insoluble  in  the  stomach  and  the  potassio-tartrate,  are  generally  of  a 
black  color,  which  has  been  attributed  to  the  formation  of  a  sulphuret 
of  iron  in  the  bowels,  and  also  to  the  action  of  the  tannic  acid  con- 
tained in  the  food.  The  latter  opinion  is  probably  the  most  correct, 
inasmuch  as  in  children  at  the  breast,  and  who  therefore  use  no  food 
containing  tannin,  iron  does  not  give  this  color  to  the  dejections; 
besides  which,  the  teeth  are  stained  by  iron  even  when  no  sulphurous 
matter  is  contained  in  the  food,  and  there  are  no  eructations  of  sul- 
phuretted gas,  provided  that  the  astringent  principle  referred  to  is 
present. 

The  quantity  of  iron  secreted  with  the  urine  is  extremely  small,  and 
its  appearance  in  this  liquid  at  all  depends  somewhat,  at  least,  upon  its 
mode  of  combination  when  taken.  Among  martial  preparations,  the 
one  which  reveals  its  presence  most  distinctly  in  the  urine  is  iodide  of 
iron ;  and  in  this  case  the  metal  is  probably  carried  along  with  the 
iodine,  the  tendency  of  which  to  be  excreted  with  the  urine  is  very 
remarkable.  That,  however,  iron  is  sometimes  excreted  by  the  kidneys 
when  it  is  abundantly  used,  and  especially  when  it  is  taken  in  natural 
mineral  waters,  is  shown  by  the  inky  precipitate  the  urine  gives  in 
these  cases  on  the  addition  of  tincture  of  galls.  Iron,  too,  has  been 
found  as  a  constituent  of  some  varieties  of  calculous  deposits.  Besides 
these  demonstrations,  it  may  be  remarked  that  iron  occasionally  gives 
rise  to  a  good  deal  of  vesical  irritation,  and  also,  as  we  have  already 
seen,  that  the  ancients  regarded  it  as  an  aphrodisiac.  The  existence 
of  this  quality,  indeed,  does  not  admit  of  doubt ;  but  whether  it  arises 
from  a  direct  irritation  of  the  genito- urinary  apparatus  by  the  medi- 
cine, or  indirectly  from  a  general  improvement  in  the  tone  and  vigor 
of  the  functions  induced  by  iron,  is  still  an  open  question.  Both  modes 
of  action  are  probably  real,  but  the  latter  is  the  one  most  frequently 
observed. 

Among  the  preparations  of  iron  there  are  three  which  may  occasion 
poisonous  effects.  They  are  the  iodide,  the  chlorides,  and  the  sulphates. 
In  their  irritant  operation,  however,  it  is  not  their  metallic  element 
which  is  active  ;  it  is  the  iodine,  the  chlorine,  or  the  sulphuric  acid 
which  is  the  chief  cause  of  the  toxical  phenomena.  Thus,  iodide  of 
iron,  given  to  animals  in  excessive  doses,  occasions  vomiting,  purging, 
gastric  inflammation,  and  death ;  and  the  remaining  compounds  pro- 
duce inflammation  and  ulceration  of  the  coats  of  the  stomach.  Even 
in  man  two  of  the  these  compounds  have  had  fatal  effects.  The 
muriated  tincture  occasioned  death  in  one  case  reported  by  Christison, 
and  a  notice  of  several  other  cases,  in  which  life  was  greatly  endan- 
gered, is  contained  in  Mr.  Taylors  work  on  poisons.  In  one  of  these 
great  irritation  of  the  whole  urinary  system  followed,  but  was  speedily 
removed  ;  in  another  the  mucous  membrane  of  the  mouth  and  oesopha- 
gus became  hot  and  dry,  and  vomiting  of  blood  took  place.  The 
sulphate  of  iron  has  been  taken  in  the  dose  of  an  ounce  without  caus- 
ing death ;  but  in  other  cases  death,  preceded  by  vomiting  and  purg- 
ing, has  occurred.     Two  such  instances  may  be  found  in  Mr.  Taylor's 
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work,  and  three  are  recorded  by  Orfila  in  which  the  preparation  was 
administered  with  criminal  intent. 

Sulphate  of  iron,  in  solution,  has  produced  serious  effects  by  its 
external  application.  Pyl  relates  a  case  in  which  the  head  of  a  child 
affected  with  tinea  was  washed  with  a  solution  of  this  salt.  Severe 
burning  pain  of  the  scalp  was  followed  by  thirst,  vomiting,  and  fatal 
convulsions.1 

Of  ferrocyanide  of  iron  Lewis  long  ago  remarked  that,  as  it  is  not 
soluble  in  ordinary  liquids  (water,  diluted  acids,  alcohol,  ether,  oil),  it 
is  the  least  promising  of  all  the  medicinal  preparations  of  iron.  Al- 
though, when  pure,  it  produces  no  sensible  derangement  of  function, 
yet  Dr.  Jackson  saw  distressing  cerebral  and  nervous  symptoms,  ob- 
tusencss  of  the  senses,  and  restlessness,  and  Dr.  Fahnestock  delirium, 
coma,  and  even  death,  produced  by  the  preparation  which  they  em- 
ployed.2 The  experiments  of  Coullon  upon  animals  show  it  to  be 
inert  even  in  large  doses ;  indeed,  it  appears  to  be  unchanged  in  its 
passage  through  the  system.  If  it  has  seemed  to  display  active  pro- 
perties in  the  treatment  of  disease,  it  is  probably  because  the  prepara- 
tion was  impure  by  containing  an  excess  of  hydrocyanic  acid  or  of  the 
protoxide  of  iron. 

The  soluble  preparations  of  iron  are  apt  to  produce  a  discoloration 
of  the  teeth,  which'  is  an  effect  of  the  union  of  the  metal  with  the 
tannin  contained  in  the  food.  It  is  easily  removed  by  means  of  a  stiff' 
brush  with  charcoal  dentifrice,  especially  if  the  latter  contain  tannic 
acid.  The  iodide  of  iron  sometimes  produces  a  blue  color  of  the  same 
parts,  which  may  be  removed  by  a  solution  of  carbonate  of  soda. 

Theory  of  Action. — Cullen  taught  that  the  medicinal  virtues  of 
iron  entirely  depend  upon  its  astringent  and  tonic  powers,  and  he 
treats  slightingly  the  experiments  of  Menghini  "concerning  the  iron 
constantly  in  the  blood  of  animals,  or  the  manner  in  which  it  is  intro- 
duced into  it."3  Wolff '  Menghini,  and  others,  had  already  shown  that 
iron  is  absorbed  from  the  stomach  and  bowels  ;  and  they  taught  that 
it  entered  the  vessels  and  quickened  the  languid  circulation  of  the 
blood  in  leucophlegmatic  and  chlorotic  persons.4  This  statement  is 
in  conformity  with  the  opinions  of  Willis  and  Sydenham,  and  of  Haller, 
who  maintained,  a  century  ago,  that  iron  imparts  its  color  to  the  blood. 
It  was  thus  early  recognized  that  iron  is,  like  cod-liver  oil,  a  nutrient 
rather  than  a  medicine,  since  it  furnishes  one  of  the  most  important 
elements  of  the  organism,  and  the  one  which  is  always  deficient  in  the 
diseases  for  which  it  forms  the  most  effectual,  and,  as  it  were,  specific 
remedy. 

The  most  evident  effect  of  iron  is  that  during  its  administration 
the  blood  becomes  redder,  and  its  red  disks  more  abundant.  The 
chlorotic  girl,  or  the  woman  drained  of  her  blood  by  uterine  hemor- 
rhage, so  that  the  liquid  in  her  veins  is  scanty  and  almost  colorless, 
has  the  florid  hue  restored  to  her  cheeks  and  the  fulness  to  her  veins 
by  means  of  iron,  as  certainly  as  the  tertian  ague  is  cured  by  quinia. 

1  Wirmfu,  Wirkung,  &c,  ii.  360.  i  Am.  Jour,  of  the  Med.  Sci.,  iii.  244. 

3  Mat.  Med.,  ii.  22.  "  Gmelin,  App.  Med.,  pars  ii.,  i.  310. 
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That  these  effects  do  not  proceed  from  a  merely  tonic  power  in  the 
medicine,  is  proved  by  the  fact  that  no  other  tonic,  mineral  or  vegeta- 
ble, not  even  bark  itself,  produces  such  a  change.  _  On  the  other  hand, 
it  is  certain  that  whenever  the  activity  of  the  circulation  is  accom- 
panied with  fever,  and  especially  when  the  blood  presents  a  buffy  coat, 
the  administration  of  iron  is  injurious. 

The  red  blood-disks  appear  to  be  the  organ  to  which  iron  is 
especially  directed,  and  by  which  the  activity  of  animal  as  well  as 
of  organic  life,  is  sustained  at  the  highest  point.  These  bodies  it  is 
which  by  contact  with  the  inspired  air  in  the  lungs,  attract  and  be- 
come impregnated  by  oxygen,  the  essential  agent  in  all  the  composi- 
tions and  decompositions  which  sustain  life  in  the  tissues,  acquiring 
thereby  the  scarlet  hue  of  arterial  blood  which  they  lose  with  their 
oxygen  in  their  passage  through  the  tissues  to  the  venous  system. 
Thus  it  would  appear  that  the  activity  of  nutrition,  and  probably  also 
of  calorification,  is  dependent  upon  the  iron  in  the  blood,  and  that 
when  the  red  blood-disks  which  contain  it  are  most  abundant,  all  of 
the  functions  of  the  economy  attain  their  highest  degree  of  activity 
and  vigor,  such  as  is  displayed  in  persons  of  a  sanguine  temperament.1 
The  influence  of  iron  upon  calorification  is  no  longer  a  matter  of 
conjecture,  it  has  been  fully  demonstrated  by  the  numerous  and  accu- 
rate experiments  of  Pokrowsky,2  who  proved  that  not  only  does  it 
raise  the  temperature  of  the  body  when  it  is  lowered  by  disease,  but 
that  when  under  a  given  dose  the  temperature  ceases  to  rise,  it  will 
attain  a  still  higher  degree  if  the  dose  is  increased.  The  pulse  is 
raised,  and  the  weight  of  the  body,  and  the  proportion  of  urea  ex- 
creted, are  simultaneously  augmented.  All  the  preparations  of  iron 
used  for  internal  administration  have  the  same  effect. 

In  the  opposite  conditions  of  the  economy,  the  proportion  of  blood- 
disks  is  less  than  normal,  and  all  experience  testifies  that  it  can  be  re- 
stored by  no  means  so  readily  as  by  iron.  This  fact  was  known  lono- 
before  the  blood  was  ascertained  to  contain  iron,  or  any  definite  notion 
of  its  operation  was  entertained.  The  indications  universally  recog- 
nized for  its  use  were  persistent  pallor  and  softness  of  the  tissues  with 
general  debility. 

It  is  altogether  improbable  that  iron  is  merely  associated  mechani- 
cally with  the  blood-disks.  These  bodies  are  living  organs,  one  of 
whose  constituents  is  iron.  It  is  derived  from  the  animal  and  vegetable 
substances  which  serve  as  food,  and  in  which  it  is,  for  the  most  part, 
as  vitally  combined  and  as  intimately  as  it  is  in  the  human  organs 
themselves.  In  health  the  appropriation  of  this  essential  element  is 
readily  performed,  but  not  so  in  disease.  Hence,  if  the  system  is,  of 
its  own  strength,  unable  to  assimilate  the  iron  contained  in  food  which 
is  imperfectly  digested,  an  artificial  supply  of  the  element  becomes 
necessary  for  the  restoration  of  health. 

The  doctrine  that  iron  is  a  constituent  of  the  blood-disks,  and  exists 
in  them  in  definite  proportions  (forming  six  per  cent,  of  their  hasma- 

1  Brandis,  Erfahrungen  iiber  die  Wirkung  der  EisenrrritteL.  Hannover  1803.  Com- 
pare Casselberry  on  "  Use  of  Iron,"  Am.  Jour,  of  Med   Sci.,  Apr.  1858  p!  327. ' 

2  ViRcnow's  Arch.,  xxii.  476. 
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tin),  appears  to  "be  supported  by  the  fact,  repeatedly  _  observed,  that 
when  this  mineral  is  used  by  persons  who  are  already  in  good  health, 
it  does  not  produce  nor  increase  plethora  so  long  as  the  animal  func- 
tions are  maintained  in  active  exercise.  Brandis  states  that  this  is  of 
common  observation  at  chalybeate  springs,  the  waters  of  which  are 
habitually  drunk  by  man  and  beast  without  the  slightest  injury. 
Bruck,  also,  in  his  experiments  upon  rabbits,  found  that  for  a  time 
a  large  proportion,  or  the  whole  even,  of  the  iron  given  them  was 
assimilated,  but  that  a  point  of  saturation  was  subsequently  reached, 
and  the  iron  administered  to  the  animals  was  evacuated  with  a 
trifling  loss.  Even  when  in  man  the  administration  of  iron  is  un- 
duly prolonged,  and  produces  a  plethoric  condition  of  the  system,  it 
must  be  remembered  that  this  plethora  is  not  positively  but  only  re- 
latively, a  morbid  state,  or,  indeed,  is  less  a  state  of  disease  at  all,  than 
one  in  which  disease  is  imminent,  but  can  be  averted  by  a  physiolo- 
gical regimen  which  shall  quicken  the  organic  nutritive  changes. 

A  theory  of  the  operation  of  iron,  proposed  in  conformity  with 
these  and  other  facts  observed  in  the  use  of  ferruginous  preparations, 
and  which  appears  to  possess  a  strong  degree  of  probability,  is  the 
following:  Iron,  on  entering  the  bloodvessels,  combines  immediately 
witli  the  disks  which  have  not  yet  acquired,  or  which  have  lost 
more  or  less  of  their  ferruginous  element.  It  enters  the  blood  as  a 
chloride,  is  decomposed,  combines  with  the  disks  as  a  carbonate 
of  the  protoxide  of  iron,  and  in  the  lungs  gives  up  carbonic  acid  and 
absorbs  oxygen,  and  is  thereby  converted  into  a  peroxide.  The  white 
corpuscles  are  destitute  of  iron,  but  when  once  saturated  with  it 
neither  they  nor  the  red  corpuscles  can  receive  any  more.1  It  is  this 
theory,  we  repeat,  which  explains  the  fact  pointed  out  by  Brandis, 
Giacomini,  Bruck,  and  many  others,  that  iron  ceases  to  influence  the 
economy  when  it  has  once  restored  it  to  a  healthy  condition.  It  has 
been  remarked  of  that  portion  of  the  theory  wSich  regards  the  iron  as 
a  protoxide  on  entering  the  blood,  and  as  becoming  peroxidized  in 
the  lungs,  thus  making  the  red  blood-disks  the  carriers  of  oxygen  to 
the  tissues,  that  we  have  as  much  reason  for  supposing  that  the  iron 
is  absorbed  originally  as  a  peroxide,  and  that  it  parts  with  an  equiva- 
lent of  its  oxygen  in  the  tissues,  but  regains  it  while  traversing  the 
lungs.  Still,  this  view  does  not  impair  the  theory  first  propounded 
by  Liebig,  that  the  red  globules  carry  oxygen  from  the  lungs  to  the 
tissues,  and  carbonic  acid  from  the  tissues  to  the  lungs,  in  performing 
which  service  it  wears  by  turns  the  scarlet  hue  of  arterial  and  the 
crimson  color  of  venous  blood. 

Certainly,  one  of  the  most  curious  examples  of  the  power  of  a  theory 
to  warp  even  an  acute  and  ingenious  mind  is  presented  by  Giacomini's 
assertion  that  iron,  far  from  being  a  tonic,  is  a  sedative.  He  affirms 
that  fifteen  grains,  or,  at  most,  three  times  that  quantity  of  carbonate 
of  iron,  render  the  pulse  slow  and  feeble,  and  the  skin  pale,  and  occa- 
sion chilliness,  general  debility,  and  trembling  of  the  limbs.  In  order 
to  meet  the  palpable  objection  to  this  notion,  viz. :  that  iron  raises  the 

1  Selade,  Canstatt's  Jahresbericht,  1846,  p.  234. 
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tone  of  all  the  functions,  lie  affirms,  not  only  that  it  has  no  such  effect 
upon  men  in  a  healthv  state  (which,  however,  is  not  the  question),  but 
that  in  diseases  in  which  it  is  advantageous,  it  only  appears  to  have 
this  effect ;  that  then,  in  reality,  the  "  vital  powers  are  not  deficient, 
but,  on  the  contrary,  are  accumulated  in  excess,  and,  so  to  speak,  are 
smothered  and  weighed  down  by  the  violence  of  the  disease,  and  that 
they  only  need  to  be  diminished  in  order  to  bring  them  into  equili- 
brium with  the  state  of  the  system.''1  It  is  evident  that  these  are  mere 
phrases  with  which  the  author  of  them  deceived  himself,  and  misled 
those  who  are  disinclined  to  look  narrowly  into  a  medical  theory 
which  an  eloquent  advocate  or  a  sophistical  reasoner  has  persuaded 
them  to  adopt. 

Undoubtedly  iron  is,  according  to  its  combination,  tonic  (reconsti- 
tuent),  or  astringent.  The  latter  quality  is  most  conspicuous  when  it 
is  united  with  a  mineral  acid  or  with  chlorine ;  the  former  when  it  is 
given  in  the  negative  metallic  state  and  combines  with  the  acid  of  the 
stomach,  or  is  administered  in  combination  with  organic  acids.  In 
general  it  is  contraindicated  by  vascular  excitement,  plethora,  conges- 
tion, and  inflammation.  It  must  be  given  with  great  circumspection 
to  thin  persons  of  a  dry  and  irritable  constitution ;  also  when  there  is 
dyspepsia  with  bilious  derangement,  phthisis  in  the  stage  of  softening, 
or  chronic  bronchitis  with  purulent  expectoration  and  hectic  fever. 

The  Preparations  of  Iron  compared. — If  an  insoluble  prepara- 
tion of  iron  is  introduced  into  the  stomach,  and  is  susceptible  of  being 
acted  upon  by  the  gastric  juice,  it  unites  with  the  latter  more  or  less ; 
and  if  a  soluble  compound  is  so  introduced  it  is  more  or  less  precipi- 
tated, the  gastric  acids  uniting  with  its  base.  Thus  it  is  evident  that 
the  quantity  of  iron  absorbed  from  the  stomach  depends  upon  the 
quantity  of  the  metal  which  is  taken  and  which  remains  soluble  or 
is  rendered  so  by  the  gastric  juice.  Those  preparations  which  are 
with  difficulty  attackea  by  this  liquid,  and  remain  undissolved,  are 
therefore  the  least  adapted  for  medicinal  use.  But,  however  theoreti- 
cally the  insoluble  preparations  may  appear  to  be  least  fitted  for  this 
use,  they  are,  nevertheless,  among  the  most  certain  in  their  effects, 
provided  that  the  acid  secretion  of  the  stomach  is  sufficiently  abundant 
to  saturate  them.  In  order  to  secure  this  object,  the  doses  of  iron 
should  be  small  and  frequently  repeated,  especially  if  taken  when  the 
stomach  is  empty ;  but  when  this  organ  contains  food  and  the  supply 
of  gastric  juice  is  abundant,  the  dose  may  be  augmented.  Other  things 
being  equal,  it  is  probable  that  preparations  of  the  protoxide  are  more 
efficient  than  those  of  the  peroxide,  because  in  the  same  bulk  they 
contain  a  larger  proportion  of  iron.2  It  should  not  be  forgotten  that 
whatever  portion  of  an  insoluble  preparation  of  iron  is  not  appropriated 
by  the  gastric  acids  must  enter  the  intestine  unchanged,  and  that  it 

•  Mat.  Med. ;  Trad.  Fran.,  p.  372. 

2  Every  fifty  grains  of  the  following  preparations  contain  the  proportion  of  metallio 
iron,  set  after  their  respective  names  :  Iron,  reduced  by  hydrogen,  50  grs.  ;  black 
oxide,  36  grs. ;  protocarbonate,  25  grs.  ;  protochloride,  21  grs.  ;  persulphate,  14  grs.  ; 
tartrate  of  iron  and  potassa.ll  grs.;  protosulphate,  10  grs.;  lactate,  10  grs. — Soubeikan, 
Bull,  de  Tht'rap.,  xlviii.  307. 
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sometimes  occasions  there  annoying  irritation.  It  may  even  in  the 
case  of  precipitated  carbonate  of  iron  accumulate  and  form  large  con- 
cretions in  the  bowels.  Examples  of  this  occurrence  were  formerly 
not  infrequent.  If  the  soluble  salts  of  iron  are  decomposed  in  the 
stomach,  as  appears  to  be  probable,  they  possess  no  special  advantage 
over  the  insoluble  preparations.  There  is  one  among  them,  however, 
which,  if  it  forms  an  exception  to  the  rule,  as  it  is  believed  to  do,  must 
offer  advantages  that  will  presently  be  pointed  out. 

Modern  chemical  science  has  carefully  investigated  the  changes 
which  the  several  preparations  of  iron  undergo  in  the  economy,  and 
the  conclusions  arrived  at  by'Quevenne,  Bouchardat,  Mialhe,  Mits- 
cherlich,  and  others,  appear  to  be  confirmed  equally  by  physiological 
considerations  and  by  experience.  Without  being  in  all  cases  identical, 
they  are  sufficiently  analogous  to  serve  as  a  key,  if  not  always  as  a 
guide  to  practice. 

It  appears  to  be  ascertained  that  all  of  the  soluble  salts  of  iron  are 
more  or  less  precipitated  by  the  gastric  liquids,  including  mucus  and 
the  organic  principles  of  the  food,  which  form  with  the  precipitate  an 
insoluble  compound.  Mialhe  holds  that  even  the  insoluble  prepara- 
tions are  at  first  rendered  soluble  by  the  gastric  juice,  and  then  preci- 
pitated by  an  excess  of  the  same  liquor,  to  be  redissolved  on  reaching 
the  duodenum  by  the  bile,  pancreatic  juice,  and  other  alkaline  secre- 
tions of  this  portion  of  the  intestinal  canal.  He  also  maintains  that 
the  potassio-tartrate  of  iron  forms  an  exception  to  this  rule,  and  that 
having  been  absorbed  without  undergoing  any  material  change  or  loss, 
it  is  transformed  into  a  carbonate  of  iron  in  the  blood.  Each  of  the 
preparations  of  iron  which  are  capable  of  modifying  the  composition 
of  this  liquid,  is  supposed  to  enter  it  in  some  combination,  which, 
whether  original,  or  resulting  from  reactions  that  occur  in  the  primae 
vias,  is  decomposed  by  the  free  or  carbonated  alkalies  of  the  blood,  so 
that  iron  probably  arrives  at  its  ultimate  destination  in  the  globules 
as  an  oxide  (peroxide). 

If  these  views  are  admitted,  it  follows  that  unless  a  chalybeate  pre- 
paration which  is  soluble  in  the  gastric  juices  be  also  susceptible  of 
precipitation  from  solution  in  them  by  the  free  alkalies  or  their  car- 
bonates, it  cannot  modify  the  composition  of  the  blood.  This  is  the 
case  with  the  cyanide  and  the  sulpho-cyanide  of  potassium  and  iron 
(yellow  and  red  ferro-prussiates  of  potassa),  which  are  consequently 
discharged  with  the  urine,  while  other  compounds  of  iron  appear  but 
slightly  in  this  secretion. 

It  may  now  be  found  instructive  to  inquire  what  are  the  peculiarities 
which  distinguish  the  action  of  the  chief  ferruginous  preparations 
from  one  another.  Metallic  iron  in  its  proper  medicinal  forms  is  readily 
acted  upon  by  the  gastric  liquids,  and  the  more  so  when  it  is  minutely 
divided,  as  in  the  case  of  iron  reduced  by  hydrogen.  An  objection  to 
iron  filings  has  long  existed,  which  is  that  they  occasion  offensive 
eructations  of  sulphuretted  hydrogen.  They  are  presumed  to  arise 
from  a  combination  of  the  sulphur  usually  contained  in  iron  with  hy- 
drogen, evolved  during  the  oxidation  of  the  iron  by  the  gastric  liquids. 
"When  iron  is  very  pure,  as  in  the  case  of  Quevenne's  preparation, 
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this  effect  is  not  observed.,  or  is  so  in  a  slight  degree  only.  The 
s  and  carbonates  of  iron  are  more  bulky  preparations,  and  although 
less  generally  used  at  present  than  formerly,  are,  nevertheless,  efficient 
chalybeates.  As  the  protoxides,  by  exposure  to  the  air  absorb 
oxygen  and'  thus  become  less  soluble  in  the  gastric  liquids,  the  pre- 
paration in  which  the  oxidation  is  prevented,  to  some  extent,  by  honey 
(Pilulse  Ferri  Carbonatis),  has  taken  the  place  of  the  others  in  prac- 
tice, and  is  with  Quevenne's  iron  the  most  efficient  of  all  the  insoluble 
preparations. 

Of  the  compounds  of  iron  with  mineral  acids  the  sulphate  has  too 
much  astringency  to  be  used  as  re-constituent  of  the  blood,  unless  in 
a  very  largely-diluted  solution.  In  that  condition  it  exists  in  some  of 
the  most  celebrated  chalybeate  waters.  It  must  be  speedily  decom- 
posed in  the  stomach.  The  same  remarks  are  applicable  to  the  nitrate 
of  iron,  but  in  a  less  degree.  The  phosphate  stands  in  an  intermediate 
position  between  the  mineral  and  the  organic  compounds  of  the  metal, 
relatively  to  its  energy,  it  being  less  astringent  than  the  former  and 
less  gentle  in  its  operations  than  the  latter.  The  pyrophosphate  pos- 
sesses the  same  qualities,  and  as  it  has  no  ferruginous  taste  is  well 
adapted  to  cases  in  which  the  stomach  is  delicate.  It  is  not  an  eligi- 
ble preparation  when  a  tendency  to  diarrhoea  exists.  It  contains  21.11 
per  cent,  of  iron. 

Among  the  compounds  of  iron  with  organic  acids,  the  tartrate  of 
iron  and  pjotassa  is  one  of  the  most  valuable.  As  Mialhe  and  Que- 
venne  have  remarked,  it  is  at  once  the  richest  in  iron,  the  most  agree- 
able to  the  taste,  the  least  irritating  to  the  bowels  and  oppressive  to 
the  stomach,  the  least  apt  to  occasion  constipation,  and  the  most 
readily  absorbed  of  all  the  soluble  ferruginous  preparations.  Accord- 
ing to  Mialhe  other  soluble  compounds  of  iron  are  precipitated  in  the 
stomach,  and  so  much  of  them  only  can  be  absorbed  as  is  re-dissolved 
by  an  excess  of  acid.  He  claims  to  have  shown,  that  although  this 
salt,  like  others  of  its  class,  is  precipitated  in  the  stomach,  "  yet,  on 
reaching  the  intestine  and  there  coming  in  contact  with  the  alkaline 
secretions  it  is  not  decomposed ;  and,  as  the  acid  which  occasioned  its 
precipitation  in  the  stomach  unites  with  the  alkaline  bases,  the  iron 
resumes  the  solubility  which  it  had  temporarily  lost,  and  becomes  apt 
for  absorption  throughout  the  whole  intestinal  tube,  so  that  it  can  be 
administered  as  effectually  by  the  rectum  as  by  the  mouth."1  If  this 
view  of  its  operation  be  correct,  the  medicine  must  possess  the  singu- 
lar advantage  of  not  being  dependent,  like  the  other  most  useful 
preparations,  upon  the  gastric  acids  for  absorption.  Indeed,  they  inter- 
fere with  rather  than  promote  this  process,  and  as  Quevenne  has  ob- 
served, the  most  favorable  time  for  administering  the  tartrate  ought 
to  be  between  meals,  when  the  stomach  contains  no  acid. 

The  lactate  is  regarded  by  some  authorities  as  preferable  to  other  salts 
of  iron,  because  its  acid  is  presumed  to  be  the  same  that  normally 
combines  with  this  metal  in  the  stomach.  But  there  is  no  sufficient 
ground  for-  adopting  this  opinion  as  the  basis  of  a  practical  method. 

1  Chimie  Appliqu<'e,  p.  326. 
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If  the  results  of  the  experiments  performed  with  this  salt  by  M. 
Boudet  were  accepted,  they  would  overturn  several  of  the  conclusions 
respecting  the  digestibility  of  iron  salts  which  are  founded  alike  on 
experiment  and  experience.  The  citrate  of  iron  is  even  more  taste- 
less than  the  tartrate  of  iron  and  potassa,  and  is  an  excellent  prepara- 
tion when  the  stomach  is  delicate.  The  citrate  of  iron  and  quinia  has 
no  demonstrable  advantage  over  an  extemporaneous  union  of  these 
medicines ;  and  the  citrate  of  iron  and  ammonia,  although  it  is  a  com- 
pound of  the  same  nature  as  the  tartrate  above  described,  is  inferior  to 
the  latter  for  all  the  purposes  to  which  chalybeate  medicines  are  ap- 
plied. The  acetate  and  valerianate  have  no  peculiar  virtues  to  recom- 
mend them.  The  tincture  of  chloride  of  iron  is  of  all  ferruginous  com- 
pounds, except  the  perchloride,  the  one  that  exerts  the  most  powerful 
local  action  as  a  styptic  and  indeed  as  a  caustic  upon  delicate  tissues. 
Hence,  even  when  given  largely  diluted,  it  probably  coagulates  the 
mucus  and  constringes  the  lining  membrane  of  the  stomach.  A 
diuretic  operation  is  attributed  to  the  medicine,  which  is  due  either  to 
its  acid  constituent,  or,  according  to  Headland,  to  "a  peculiar  ether 
formed  with  the  spirit  by  an  excess  of  hydrochloric  acid  used  in  the 
preparation  of  the  tincture."  It  is  not  a  medicine  that  would  gene- 
rally be  selected  to  combat  symptoms  of  anaemia  unless  a  haemostatic 
operation  were  indicated  at  the  same  time.  The  perchloride  of  iron  in 
solution  has  all  the  astringency  of  the  last  preparation,  and  is  without 
caustic  qualities.  The  syrup,  as  generally  made,  consists  of  half  a 
troyounce  of  chloride  of  iron,  dissolved  in  a  pint  of  simple  syrup,  and 
flavored  to  the  taste.  It  may  be  given  in  doses  of  a  teaspoonful  when 
the  stomach  is  empty,  in  all  appropriate  cases  of  internal  hemorrhage, 
and  in  relaxed  conditions  of  the  stomach  and  bowels.  A  pharmacien 
of  Paris,  M.  Adrian,  assures  us  that  it  is  incompatible  with  albumen, 
gum,  mucilage,  tannin,  ergotin,  opium,  and  in  general  nearly  all 
organic  substances,  including  cane  sugar,  which  it  transforms  into 
grape  sugar,  and  is  itself  converted  into  the  protochloride,1  and  that 
consequently  the  officinal  syrup  soon  ceases  to  possess  its  original 
qualities.  The  tincture  of  Bestuscheff  is  believed  to  possess  qualities 
which  adapt  it  to  occasional  use  in  cases  of  slight  ansemia  with  great 
nervous  susceptibility. 

The  iodide  of  iron,  according  to  CI.  Bernard  and  M.  Gille,8  is  the  only 
known  ferruginous  preparation  the  iron  of  which  can  be  detected  in 
the  saliva  and  milk,  as  well  as  in  the  urine,  and  on  that  ground  a 
peculiar  efficiency  is  claimed  for  it.  On  the  other  hand,  Mialhe  and 
Quevenne,  and  also  Trousseau,  who  adopts  their  conclusions,  believe 
that  the  iodide  is  no  sooner  introduced  into  the  economy  than  it  is 
decomposed,  "  the  iron  being  retained  and  the  iodine  rejected."  These 
writers  go  so  far  as  to  recommend,  as  being  preferable  to  the  iodide 
of  iron,  the  simultaneous  use  of  some  other  preparation  of  iron  and  of 
the  iodide  of  potassium.  It  appears,  then,  that  respectable  authorities 
are  at  issue  in  regard  to  a  point  of  fact.  Therapeutists,  meanwhile, 
who  have  observed  the  effects  of  the  compound  in  question,  are  quite 

1  Bull,  de  Therap.,  lxv.  202.  *  Monographie  de  l'lodure  de  Fer,  p.  42. 
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agreed  that  thev  are  such  as  partake  of  the  effects  of  iodine  as  well  as 
of  iron,  and  consequently  that,  if  the  iodine  of  the  compound  is  re- 
jected, it  is  not  so  in  such  a  degree  as  to  interfere  with  its  special 
therapeutic  operation. 

Prussian  blue,  the  ferrocyanide  of  iron,  when  pure,  is  probably  but 
little  acted  upon  bv  the  gastric  juices.  The  alkaline  secretions  of  the 
small  intestine  aresaid  to  produce  no  other  effect  upon  this  substance 
than  to  convert  it  partially  into  the  yellow  hydrocyanate  of  potassa 
and  iron,  which  is  likewise  inert.  The  Prussian  blue  of  commerce, 
however,  contains,  according  to  Mialhe,  a  certain  portion  of  oxide  of 
iron,  which  is,  of  course,  susceptible  of  solution  in  the  gastric  acids. 

Remedial  Employment.  Anaemia  and  Chlorosis. — There  is  a  class 
of  diseases  which  have  sometimes  been  grouped  together,  and  under 
various  names,  in  all  of  which  there  is  a  deficiency  of  the  proportion 
of  red  disks  in  the  blood,  and  in  some  of  them  another  morbid  ele- 
ment in  addition.  The  principal  affections  of  this  class  are,  anemia 
(the  idiopathic  form  is  here  mainly  intended),  chlorosis,  hj-pochondria, 
the  state  of  convalescence  from  exhausting  diseases,  the  cachexia  pro- 
duced by  marsh  miasmata,  some  forms  of  dyspepsia,  and  some  also  of 
general  dropsy. 

The  symptoms  which  are  common  to  these  disorders  are  very  con- 
spicuous in  chlorosis.  The  most  important  of  them  are  the  following: 
a  dingy  or  greenish  pallor  of  the  skin,  colorless  and  shrivelled  lips, 
pale,  soft,  and,  in  protracted  cases,  a  shrunken  condition  of  the  gums. 
The  skin  has  lost  its  elasticity  ;  the  cellular  tissue  is  often  cedematous, 
especially  under  the  eyes  and  around  the  ankles;  the  hands  and 
feet  are  habitually  cold,  the  muscular  strength  is  impaired,  and  slight 
exertions  occasion  great  fatigue;  the  peristaltic  action  of  the  bowels 
is  diminished,  owing  partly  to  the  diminished  secretion  of  the  liver, 
and  in  part,  also,  to  debility  of  the  muscular  coat.  During  the 
rive  process  the  coldness  of  the  hands  and  feet  increases,  and 
is  often  accompanied  with  gastric  uneasiness,  a  sense  of  general  dis- 
comfort, and  palpitation  of  the  heart.  If  a  person  presenting  these 
symptoms  loses  blood,  they  are  all  greatly  aggravated,  fatal  syncope 
is  threatened,  and  the  blood  itself  is  pale  and  watery.  The  pulse  is 
usually  small  and  quick,  and  is  rendered  unnaturally  frequent  by  ex- 
ercise, mental  excitement,  or  laborious  digestion.  Sometimes,  indeed, 
distinct  and  regular  febrile  paroxysms  occur,  and  this  circumstance 
it  is  which  gave  to  chlorosis  the  expressive  name  offebris  alba. 

Even  more  striking  than  these  are  the  phenomena  which  the  nerv- 
ous system  presents.  Sanguis  moderator  nervorum  is  an  old  and  true 
aphorism.  When  the  constitution  of  the  blood  is  impaired  and  deterio- 
rated by  a  partial  loss  of  the  red  disks,  the  energy  of  nervous  move- 
ments and  their  co-ordination  are  alike  impaired,  and  the  system  falls 
into  irregular  action.  It  displays  an  unnatural  sensibility  to  external 
impressions,  especially  a  want  of  tone  which  places  it  at  the  mercv  of 
everv  transient  influence,  and  leads  the  mind  to  form  exaggerated  esti- 
mates of  pleasurable  as  well  as  painful  sensations.  Muscular  quiver- 
ing and  spasms,  fits  of  fainting,  obstinate  vomiting,  causeless  bursts  of 
laughter  or  floods  of  tears,  these  are  the  common  phenomena  of  chlo- 


IV]  FERRUM.  395 

rotic  hysteria.  They  are  not  the  effect  of  weakness  merely,  for  in 
exhausting  diseases  of  the  lungs  or  bowels  no  such  effects  occur ;  on 
the  contrary,  the  victims  of  phthisis  are,  above  all,  remarkable  for  the 
hopefulness  and  calm  which  attend  their  gradual  decline.  Although 
these  symptoms  are  common  in  chlorosis,  they  are  by  no  means  so 
frequent  in  simple  anaemia,  in  which  the  patient  gradually  wastes  and 
withers  without  any  evident  cause,  and  in  which  also  the  nervous  sus- 
ceptibility has  more  of  a  physical  and  less  of  a  mental  character. 

The  shortness  of  breath  on  muscular  exertion,  which  is  common  to 
all  forms  of  anaemia,  results  directly  from  a  diminution  in  the  mass  of 
the  blood,  and  especially  in  its  proportion  of  red  disks.  It  seems 
to  be  explicable  by  the  diminished  power  which  the  blood  then  has 
of  receiving  or  attracting  the  oxygen  of  the  air,  and,  in  this  way,  of 
imparting  vigor  to  all  of  the  functions.  Evidently  every  muscular 
exertion  must  increase  the  demand  for  oxygen  in  the  lungs,  and  con- 
sequently quicken  the  circulation  and  the  respiratory  movements; 
when,  therefore,  as  in  anaemia,  the  blood  is  impoverished,  and  the 
nervous  system  is  feeble  as  well  as  morbidly  excitable,  the  strenuous 
exertions  made  to  accomplish  the  oxygenation  of  the  blood  soon  ex- 
haust the  strength  and  occasion  hurried  and  panting  respiration,  and 
may  even  paralyze  the  heart  and  induce  fatal  syncope. 

The  digestion  cannot  be  normal  when  the  blood  has  ceased  to  be  so. 
The  appetite  fails,  or  is  irregular,  or  there  is  a  craving  for  unwhole- 
some food,  or  whatever  is  taken  seems  not  to  nourish  the  body,  no 
matter  in  what  quantity  it  may  be  consumed.  The  abdomen  is  usu- 
ally distended,  and  the  bowels  obstinately  constipated. 

In  the  chlorotic  female  a  symptom  is  usually  present  which,  even 
more  than  the  external  aspect,  seems  to  characterize  the  disease — a 
scanty,  irregular,  or,  with  both  of  these  conditions,  painful  menstruation. 
The  menstrual  disorder  is  often  regarded  as  the  starting-point  of  the 
symptoms  of  chlorosis;  but  however  this  may  seem  to  be  in  some 
cases  of  the  disease  following  a  sudden  suppression  of  the  catamenia, 
it  is  not  the  less  certain  that  chlorosis  is  much  more  frequently  a  cause 
that  an  effect  of  imperfect  menstruation.  Indeed,  the  disease  is  some- 
times met  with,  complete  in  every  possible  particular,  in  persons  of 
the  male  sex.1  It  is  of  the  highest  importance  not  to  lose  sight  of  this 
fact  when  we  attempt  to  cure  chlorosis  by  means  of  remedies  addressed 
to  the  general  system,  and  mainly  to  the  blood ;  and  it  leads  us,  with 
Sydenham,  to  regard  as  quite  secondary  the  use  of  remedies  which 
have  a  special  influence  upon  the  reproductive  organs  of  the  female. 
This  eminent  physician  was  the  first  who  gave  the  true  indications 
for  the  use  of  iron  as  a  reconstituent  of  the  blood  in  chlorosis,  and  in 
the  cachexia  produced  by  malarial  poison.  In  his  day  these  affections, 
as  indeed  all  others,  were  treated  mainly  by  evacuants  and  nervine 
stimulants,  the  former  of  which  tended  to  perpetuate  the  condition 
which  the  latter  could  at  best  but  palliate.  While  he  distinctly  laid 
clown  the  proposition  that  "the  chief  curative  indication  is  the  restora- 
tion of  the  blood,"  he  was  to  that  degree  swayed  by  the  doctrines  of 

1  Uzac,  De  la  Chlorose  chez  l'Homme.     Paris,  1853. 
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his  acre  that  he  used  evacuants  whenever  they  could  be  borne  even 
while  he  acknowledged  that  they  often  rendered  the  condition  ot  the 
patient  worse.  But.  having  paid  this  reluctant  tribute  to  an  esta- 
blished doctrine,  and  having  dismissed  it  with  the  sarcasm  that  if 
some  recover  after  using  evacuants  as  well  as  chalybeates,  "  such  cases 
say  more  for  the  virtue  of  the  iron  than  for  the  skill  of  the  doctor," 
he  advises  that  the  medicine  should  be  administered  for  thirty  suc- 
cessive days.  "It  is  sure/'  he  says,  "to  do  good.  To  the  worn  out 
and  languid  blood  it  gives  a  spur  or.  fillip,  whereby  the  animal  spirits, 
which  before  lay  prostrate  and  sunken  under  their  own  weight,  are 
raised  or  excited.  .  .  .  The  pulse  gains  strength  and  frequency,  the 
surface  warmth,  and  the  face  (no  longer  pale  and  deathlike)  a  fresh, 
ruddy  color." 

But  while  this  is  true  in  its  application  to  those  cases  of  anaemia 
which  are  of  recent  occurrence,  and  in  which,  therefore,  the  altered 
constitution  of  the  blood  has  not  occasioned  any  radical  change  in  the 
nutritive  function,  the  case  is  different  when  the  morbid  habit  has 
become  fixed,  and  every  organ  and  every  function  has  departed  from 
its  healthful  state  and  action.  Although  the  restoration  of  the  normal 
composition  of  the  blood  is  the  first  and  the  essential  step  in  the  treat- 
ment, other  means  will  be  necessary  to  remove  the  results  of  a  de- 
ranged nutrition.  Indeed,  it  is  often  only  by  invigorating  the  system 
by  means  of  various  stimulants  that  iron  can  be  digested,  and  applied 
to  its  proper  purpose.  It  cannot  be  too  often  repeated  that  in  anaemia 
iron  is  food,  and  is  medicinal  only  in  so  far  as  it  is  assimilated,  which 
it  will  not  be  unless  the  system  is  stimulated  by  exercise,  fresh  air, 
bathing,  change  of  scene,  &c.  In  some  cases,  it  has  been  remarked  by 
Trousseau,  iron,  after  having  for  a  time  diminished  the  symptoms  of 
chlorosis,  suddenly  becomes  inoperative,  or  is  no  longer  tolerated. 
This  singular  fact  appears  to  admit  of  explanation.  The  blood  having 
received  all  of  the  iron  it  is  physically  capable  of  receiving  in  its  im- 
paired condition,  the  improvement  of  the  health  is  suspended;  but, 
if  by  other  medicinal  and  by  hygienic  means  the  appropriative  power 
of  the  system  is  increased,  the  iron  begins  anew  to  be  assimilated.  In 
regard  to  almost  every  article  of  food,  and  especially  in  regard  to 
those  which  have  the  strongest  flavor,  it  is  proverbially  true  that  a 
continued  and  exclusive  use  of  them  breeds  disgust. 

There  is  a  gastric  debility  which  sometimes  renders  the  digestion 
of  iron  and  of  all  nutriment  extremely  imperfect,  until  the  adminis- 
tration of  acid,  alcoholic,  or  bitter  stimulants  enables  the  stomach  to 
perfect  the  conversion  of  the  medicinal  iron  into  a  constituent  of  the 
living  body.  Or  there  may  be  an  irritability  of  the  bowels  with  a 
constant  tendency  to  diarrhoea,  which  must  be  checked  by  appropriate 
remedies  before  the  administration  of  iron  can  become  useful  or  even 
safe  ;  or,  finally,  there  may  be  a  liability  to  be  unpleasantly  affected 
by  some  preparations  of  the  metal,  when  a  patient  trial  of  other  forms 
or  combinations  may  be  crowned  with  complete  success.  To  look 
upon  iron  as  a  specific  medicine  which  must  necessarily  cure  anaemia, 
under  whatever  form  or  with  whatever  complications  it  may  occur,  is 
to  lose  sight  of  the  plainest  teachings  of  experience  in  regard  to  the 
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curative  operation  of  all  remedies  whatever.  It  is  by  a  skilful  dis- 
crimination of  the  peculiarities  of  individual  cases,  and  a  judicious 
adaptation  to  them  of  remedial  measures,  that  the  true  physician  is 
pre-eminently  distinguished  from  the  routine  practitioner. 

In  the  remarks  that  have  been  made  upon  the  use  of  iron  in  anasmia 
and  chlorosis,  reference  has  been  had  to  that  class  of  cases  only  in 
which  the  alteration  of  the  blood  is  independent  of  any  cachexia  de- 
pending upon  a  specific  poison,  as  that  of  syphilis  or  lead,  as  well  as 
of  any  organic  vice  such  as  displays  itself  in  cancerous  or  in  tubercu- 
lous disease.  For  the  two  former  there  are  specific  remedies,  of  which 
iron  is  not  one;  for  cancer  the  art  of  medicine  has  no  method  of  cure; 
and,  as  regards  tubercle,  it  may  be  remarked  that  chalybeate  prepara- 
tions are  two-edged  weapons,  which,  unless  they  are  employed  with 
extreme  circumspection,  often  endanger  the  patient  more  than  they 
restrain  the  disease. 

In  regard  to  the  choice  of  preparations,  it  is  possible  that  every  one 
of  them  may  have  its  peculiar  and  exclusive  advantages,  yet  the 
universal  agreement  of  those  physicians  who  are  most  competent  to 
judge  in  the  matter  has  determined  the  question  differently.  Upon 
this  point  Sydenham  suggests  a  criticism,  which  would  not  be  alto- 
gether misplaced  at  the  present  day.  Steel,  he  says,  "  is  best  given  in 
substance ;  in  which  form  I  have  neither  seen  nor  heard  of  its  doing 
mischief.  Nay,  the  simple  substance  effects  a  cure  both  more  surely 
and  more  quickly  than  any  of  the  current  preparations.  With  steel, 
as  with  other  more  famous  medicines,  the  officious  sedulity  of  the 
chemists  has  not  only  failed  in  adding  to  its  activity,  but  has  succeeded 
in  diminishing  it."1  Next  to  steel  Sydenham  preferred  a  syrup  made 
from  Ehenish  wine  in  which  iron  or  steel  filings  had  been  steeped.  This 
was  really  a  syrup  of  the  tartrate  of  iron  and  potassa,  a  preparation 
which,  as  elsewhere  stated,  we  regard  as  worthy  of  the  first  place 
among  ferruginous  medicines,  on  account  of  the  facility  of  its  adminis- 
tration, its  acceptableness  to  the  stomach,  and  its  probably  conveying 
into  the  blood  a  larger  portion  of  iron  than  other  preparations  of  its 
class.  It  should  generally  be  given  when  the  stomach  is  empty.3 
The  less  soluble  forms  of  the  medicine,  particularly  metallic  iron, 
either  procured  by  filing  or  in  the  purer  state  of  iron  reduced  by 
hydrogen,  and  the  so-called  carbonates,  including  Vallet's  ferruginous 
mass,  are  all  very  different  preparations,  and,  in  spite  of  theoretical 
preferences  for  one  or  another  of  them,  are  of  nearly  equal  efficacy 
when  given  in  the  same  proportionate  dose.  They  should  seldom  be 
taken  on  an  empty  stomach,  especially  the  more  bulky  of  them,  for 
they  then  are  apt  to  cause  oppression  and  heartburn ;  but  should  be 
given  immediately  before  or  after  a  meal,  so  as  to  insure  their  solution 
in  the  gastric  liquids. 

Several  combinations  of  iron  have  enjoyed  a  peculiar  vogue  in  the 

1  Works,  Syd.  Soc  ed.,  ii.  98. 

2  Dr.  Tully,  strangely  enough,  pronounces  "the  supposed  tonic  effects"  of  this 
salt  "  a  delusion,"  and  maintains  that  the  antiphlogistic  action  of  the  tartrate  of  po- 
tassa "  must  more  than  countervail  the  feeble  tonic  power"  of  the  small  quantity  of 
iron  with  which  it  is  associated. — Mat.  Med.,  p.  1101. 
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treatment  of  chlorosis.  Among  these  are  Bland's  pills,  which  are 
made  of  sulphate  of  iron  and  carbonate  of  potassa  between  which 
doubtless,  a  double  decomposition  is  partially  effected.  They  enjoyed 
and  still  enjoyed  a  great  repute  in  France,  where  their  efficacy  has  been 
attributed  in  part  to  their  alkaline  ingredient.  They  are,  however, 
given  in  very  large  doses.  Griffith's  mixture  (Mistura  Ferri  Composita), 
made  of  the  same  active  materials,  with  the  addition  of  myrrh,  has 
been  widely  esteemed  for  its  efficacy  in  ansemia  with  amenorrhea;  and 
Bestuscheff's  tincture,  into  which  Hoffmann's  anodyne  enters,  is  an 
agreeable  form  for  administering  a  nervine  with  iron  when  hysterical 
or  nervous  symptoms  attend  chlorosis. 

Menstrual  Derangements. — Of  these  there  are  several  forms  in  which 
iron  displays  specific  virtues,  because  they  all  ultimately  depend 
upon  a  deficiency  of  red  globules  in  the  blood;  but  they  are  modi- 
fied by  the  special  condition  of  the  patient.  In  that  simple  variety  of 
uterine  disorder  in  which  at  monthly  periods  or  oftener,  the  female 
loses  a  large  quantity  of  imperfectly  coagulating  blood,  which,  with 
each  returning  menstrual  epoch,  grows  more  watery,  while  the  gene- 
ral symptoms  become  more  and  more  those  of  anaemia,  iron  alone 
will  usually  be  found  sufficient  for  a  cure.  The  normal  state  of  the 
blood  having  been  once  restored,  the  menstrual  hemorrhage  and  the 
anaemia  terminate.  There  are  cases,  on  the  other  hand,  of  simple 
anaemia  in  which  the  menstrual  discharge  is  merely  scanty  or  sup- 
pressed, accompanied  in  the  former  case  with  some  degree  of  uterine 
pain,  and  in  the  latter  replaced  by  an  ineffectual  and  painful  effort 
recurring,  with  more  or  less  regularity,  at  monthly  periods.  Such  cases 
are  usually  cited  as  indicating  torpor  of  the  uterine  system ;  and  it  is 
certain  that  in  their  treatment  an  almost  essential  adjunct  to  iron  consists 
in  the  use  of  aloetic  laxatives  and  other  uterine  stimulants,  and  such 
general  hygienic  measures  as  tend  to  stimulate  and  strengthen  all  the 
functions  of  the  economy.  Again,  menstrual  derangement  may  be 
attended  with  symptoms  in  which  nervous  disorders  play  the  principal 
part,  but  not  disorder  of  the  hysterical  kind.  The  uterine  loss  is  tri- 
fling, but  it  is  effected  with  throes  of  pain  which  are  only  less  intense 
than  those  of  childbirth,  while  the  hands  and  feet  are  very  cold,  and 
the  head  hot ;  a  fibrinous  cast  of  the  uterine  cavity  is  thrown  off',  and 
the  catamenial  period  is  preceded  and  followed  by  a  leucorrbceal  dis- 
charge. Under  these  circumstances  the  mere  administration  of  iron 
would  be  more  mischievous  than  useful,  because  there  is  a  local  de- 
rangement, a  chronic  congestion  probably,  associated  with,  and  partly, 
indeed,  dependent  for  its  continuance  upon  the  impoverished  state  of 
the  blood.  This  local  condition  must  first  be  moderated  by  cupping 
and  counter-irritation  of  the  sacrum,  by  laxative  medicines,  by  local 
stimulants  and  mechanical  remedies,  and  by  suitable  exercise,  before 
ferruginous  medicines  will  restore  the  natural  flow. 

Hemorrhage. — Iron  is  totally  inadmissible,  except  as  a  direct  haemos- 
tatic, in  all  cases  of  active  hemorrhage;  its  usefulness  is  proportioned, 
on  the  other  hand,  to  the  passive  character  of  the  loss  of  blood.  When- 
ever this  depends  upon  an  impaired  constitution  of  the  circulating 
fluid  consisting  in  a  deficient  proportion  of  the  blood-disks,  iron  is  the 
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specific  remedy ;  but  in  scorbutic  affections  in  which  the  fibrinous 
element  or  the  vital  condition  of  the  blood  is  impaired,  the  value  of 
iron  is  subordinate  to  that  of  the  vegetable  acids.  Uterine  hemorrhage 
of  a  passive  form  is  that  in  which  the  medicine  is  most  effectual.  It 
is  contra-indicated  whenever  the  disorder  is  dependent  upon  plethora. 
In  appropriate  cases,  also,  iron  forms  the  best  prophylactic,  by  render- 
ing the  blood  too  dense  for  passive  exudation,  and  in  these  the  prepa- 
rations are  most  appropriate  which  are  mildest  in  their  local  operation, 
and  are  longest  retained  in  the  system.  To  produce  a  directly  hemo- 
static effect,  the  muriated  tincture  and  the  perchloride  of  iron  are  by 
far  the  most  efficient  preparations ;  and  next  to  these  the  solution  of 
the  sub-sulphate.  Thus  in  purpura  hemorrhagica,1  in  passive  hemor- 
rhages from  the  stomach,  bowels,  uterus,  or  urinary  passages,  the  two 
former  are  not  excelled  by  any  other  medicines.  How  far  their 
efficiency  is  due  to  the  iron,  and  how  far  to  the  acid  of  the  compounds, 
is,  perhaps,  an  unsettled  question.  It  should  be  borne  in  mind  that 
all  preparations  of  iron  are  of  doubtful  advantage  and  sometimes  are 
positively  detrimental,  when  even  without  a  positive  state  of  plethora, 
there  is  a  local  debility  of  certain  parts  tending  to  a  state  of  dis- 
organization. This  is  strikingly  the  case  in  tuberculosis  of  the 
lungs.  In  that  affection  iron  will  even  increase  the  probability  of 
hemorrhage  by  augmenting  the  bulk  of  the  blood  and  the  force  of  the 
circulation,  unless  administered  with  a  careful  reference  to  the  ability 
of  the  system  to  sustain  the  increased  tension  of  the  bloodvessels.  The 
same  remark  is  applicable  to  the  treatment  of  ulcerated  cancerous  and 
other  tumors. 

Organic  Disease  of  the  Heart. — It  is  a  fact  that,  in  certain  cases,  car- 
diac murmurs  disappear  under  the  administration  of  chalybeates. 
This  is,  indeed,  familiar  to  every  one  so  far  as  regards  inorganic  mur- 
murs, but  it  is  less  generally  known  that  sounds  which  present  all  the 
evidences  of  being  generated  by  organic  alterations  of  the  valves  or 
orifices,  are  sometimes  diminished  or  cease  under  the  treatment  re- 
ferred to.  Whether  the  change  in  question  depends  upon  the  im- 
proved condition  of  the  blood,  rendering  it  less  capable  of  generating 
sonorous  vibrations,  or  whether  the  medicine  acts  by  imparting  greater 
vigor  to  the  muscles  of  the  heart  itself,  or  whether,  finally,  in  some 
cases  the  mechanical  conditions  for  generating  sound  and  depending 
upon  the  state  of  the  valves,  &c,  are  favorably  modified,  it  would  be 
difficult  always  to  decide,  but  of  the  fact,  as  stated,  there  can  be 
no  doubt.  The  accurate  and  methodical  experiments  of  Pokrowsky, 
which  have  already  been  referred  to,  prove  that  dropsical  effusions  in 
the  cellular  tissue,  and  depending  upon  mitral  obstruction,  are  un- 
moved under  the  influence  of  iron,  and  that  the  increase  of  the  heart's 
impulse  and  the  attending  dyspnoea  subside  under  the  same  medicine. 
A  similar  operation  must  necessarily  modify  and  diminish  the  signs 
which  indicate  the  existence  of  the  lesions  referred  to. 

Nervous  Affections. — Neuralgia.  Neuralgia  of  the  fifth  pair  of 
nerves  has  long  been  treated  successfully  by  means  of  iron ;  especially, 

1  Compare  Abeille  Med.,  xvii.  67;  Bull,  de  Thgrap.,  lviii.  279  and  441;  Bull,  de 
l'Acad.  de  Med.,  xxv.  686,  &c. 
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if  not  exclusively,  those  cases  in  which  the  disease  depends  upon  or 
is  at  least  associated  with,  general  debility  and  amemia.  It  was  first 
recommended  by  Dr.  Hutchinson,1  who  made  use  of  the  precipitated 
carbonate,  and  in  much  larger  doses  than  it  had  been  customary  to 
give  in  other  affections,  viz:  from  forty  to  sixty  grains  two  or 
three  times  a  day,  for  many  weeks  together.  He  was  careful  not  to 
employ  it  when"  inflammatory  symptoms  were  present,  and  always 
used  "collateral  means  of  relief  in  conjunction  with  the  iron."  Many 
English  and  some  continental  physicians  published  isolated  cases 
showing  the  success  of  this  method.  Among  them  were  some  ex- 
amples of  amaurosis  with  severe  neuralgia  of  the  fifth  nerve,  as  in  a 
case  of  Dr.  Belcher.2  Other  instances  of  the  cure  of  various  forms  of 
neuralgia  are  recorded  by  Wolff,3  Duparcque,  Melier,4  &c.  The  cases 
of  external  neuralgia  which  are  most  amenable  to  this  remedy  are  un- 
doubtedly those  in  which  the  fifth  pair  of  nerves  is  affected.  Neuralgia 
of  the  intercostal  and  lumbar  nerves  often  yields  to  it,  and  occasion- 
ally that  of  the  arm ;  but  neuralgia  of  the  lower  extremities  is  more 
curable  by  a  different  class  of  remedies.  Of  internal  neuralgia),  that 
of  the  stomach  is  the  only  one  that  is  much  benefited  by  iron,  and  this 
especially  when  it  is  associated  with  general  anaemia  in  the  female, 
and  particularly  with  uterine  derangements  and  leucorrhcea. 

Chorea.  Iron  was  first  used  systematically  as  a  cure  for  chorea  by 
Dr.  Elliotson,  who  published  eight  cases  of  its  successful  administra- 
tion.* He  did  not  find  "even  headache,  vertigo,  and  symptoms  of  a 
degree  of  paralysis"  to  interfere  with  its  advantageous  employment. 
But  he  evidently  refers  to  these  symptoms  only  as  they  accompany 
anasmia.  Dr.  Elliotson  found  it  necessary  to  continue  the  use  of  the 
medicine  for  six  or  eight  weeks  or  even  longer.5  M.  Faivre  d'Esnans 
professed  to  have  cured  chorea  with  prussiate  of  iron  in  the  space  of 
from  four  to  eight  days.  He  administered  a  little  more  than  half  a 
grain  of  the  medicine  three  times  a  day.7  It  is  true,  also,  that  he  gave 
valerian  freely.  Mr.  Peacock  has  reported  two  cases  cured  by  car- 
bonate of  iron.8 

Some  other  nervous  affections  have  occasionally  been  benefited  by 
preparations  of  iron.  Dr.  Elliotson  has  reported  a  case  of  traumatic 
tetanus  which  recovered  under  the  use  of  the  subcarbonate.9  Mr.  Cline 
found  the  muriated  tincture  successful  in  overcoming  spasmodic  reten- 
tion of  urine  connected  with  stricture  of  the  urethra.10  Seminal  emissions, 
independent  of  any  general  or  local  excitant,  are  greatly  benefited  by 
the  carbonate  and  other  preparations.  Insanity,  of  the  hypochondriac 
or  hysterical  sort,  in  anaemic  persons,  is  beneficially  affected  by  these 
medicines,  particularly  when  they  are  combined  with  narcotics.  Un- 
der a  similar  state  of  the  system,  Dr.  Stanger  found  sulphate  of  iron 
successful  in  curing  an  obstinate  spasmodic  cough  which  had  resisted 

1  Cases  of  Neuralgia  Spasmodica,  commonly  called  Tic  Douloureux,  successfully 
treated,  2d  ed.,  Lond.  1822. 

2  Edinb.  Med.  and  Surg.  Jour.,  xxv.  37.  3  Jour,  des  Progres,  iii.  237. 

*  Batle,  Bibl.  de  Therap.,  iv.  285.  5  Med.-Chir.  Trans.,  xiii.  244. 

6  Pract.  of  Med.,  2d  ed.,  p.  695.  7  Lancet,  April  6,  1850,  p.  413. 

8  Times  and  Gaz.,  April,  1855,  p.  410.  9  Med.-Chir.  Trans.,  xv.  161. 
10  Med.  Records  and  Researches,  p.  83. 
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the  use  of  narcotics.1  Steymann  first  proposed  carbonate  of  iron  as  a 
remedy  for  wliooping-cougk  during  the  convulsive  stage  of  the  disease. 
He  prescribed  about  one  grain  every  three  hours,  and  gradually  in- 
creased the  dose  to  three  or  four  grains.2  Lombard,  of  Geneva,  imi- 
tated this  practice,  and  Dr.  Graves  employed  it  with  advantage.  Chis- 
holm,3  and  also  Thierfelder,  recommended  it,  and  Elliotson  and  Rees 
used  the  sulphate  of  iron  with  much  benefit.  The  idea  originally  en- 
tertained that  iron  is  a  specific  for  whooping  cough,  is  now  abandoned, 
but  the  medicine  continues  to  be  prescribed  in  cases  of  feeble  and 
scrofulous  children,  with  a  hereditary  tendency  to  tubercles,  when  no 
inflammatory  complication  opposes  its  use. 

Chronic  Intermittent  Fever.  In  1822,  the  Prussiate\>f  iron  and  potassa 
was  recommended  by  Dr.  Zollickoffer,  of  Maryland,  as  a  substitute 
for  bark  in  the  cure  of  intermittent  fever  in  cases  where  the  latter 
could  not  be  borne,  or  when,  as  in  children,  its  administration  was 
difficult.  His  favorable  accounts  of  its  operation  were  confirmed  by 
Hosack  and  Eberle,  and  by  Dr.  Jackson,  of  Northumberland,  Pa.,4 
who  prescribed  it  in  doses  of  from  one  to  two  drachms  during  the 
apyrexia.  It  was  partially  recommended  also  by  Fahnestock,  who, 
however,  alleged  that  in  some  cases  it  produced  "  violent  cerebral  ex- 
citement, excruciating  pain  in  the  temples,  restlessness,  and  delirium, 
and  in  one  case  death."5  It  is  certain  that  a  very  impure  preparation 
must  have  been  used  in  these  cases.  Owing  partly  to  such  statements, 
but  still  more  to  the  introduction  of  quinia,  the  use  of  Prussian  blue 
appears  to  have  been  abandoned. 

The  cachectic  and  anasmic  condition  resulting  from  chronic  inter- 
mittent fever,  and  still  more  from  a  prolonged  residence  in  malarious 
districts,  and  which  is  a  cause  of  great  bodily  debility,  mental  irreso- 
lution, and  susceptibility  to  repeated  attacks  of  the  disease,  has  long 
been  treated  by  ferruginous  medicines,  which  restore  the  blood  to  its 
normal  condition,  and  thus  infuse  new  life  and  activity  into  all  the 
functions.  The  reader  will  have  noticed  that  iron  was  anciently 
esteemed  one  of  the  most  efficient  remedies  for  enlargement  of  the 
spleen.  Modern  observation  has  confirmed  this  opinion  so  far  as  the 
engorgements  in  question  result  from  periodical  fevers,  or  the  habitual 
operation  of  their  cause.  They  are  then  generally  connected  with  a 
greater  or  less  degree  of  anaemia.  In  most  instances  the  efficacy  of 
the  medicine  is  greatly  increased  by  its  being  associated  with  the  pre- 
parations of  bark.  M.  Cruveilhier  is  one  of  those  who  in  recent  times 
has  drawn  particular  attention  to  this  quality  of  iron.6  The  sulphate 
and  the  carbonate  of  iron,  the  citrate  of  iron  and  quinia,  and  the  solu- 
tion of  nitrate  of  iron,  have  been  employed  successfully  under  the  cir- 
cumstances referred  to.  The  last-named  preparation  has  been  recom- 
mended by  Mr.  Kerr,7  and  we  imagine  that,  possessing  as  it  does,  like 
the  muriated  tincture,  direct  tonic  as  well  as  reconstituent  properties, 
it  may  be  superior  to  the  milder  and  the  less  soluble  salts. 

1  Med.-Chir.  Trans.,  13.  *  Bull,  de  Therap.,  xiv.  148. 

'  Month.  Jour,  of  Med.  Sci.,  ii.  22.  4  Am.  Jour,  of  Med.  8ci.,  ii.  335. 

5  Ibid.,  iii.  244.  6  Diet,  de  Med.  et  de  Chir.  Prat.,  Art.  Fer. 

7  Month.  Jour.  Med.  Sci.,xiii.  336. 
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Abdominal  Affection*.- In  those  forms  of  dyspepsia  which  depend 
upon  general  debility  and  impoverishment  of  the  blood,  asm  chlo- 
rosis, iron  is  often  essential  to  the  cure.  Some  of  its  preparations  also, 
especially  those  combined  with  a  mineral  acid,  may  act  as  local  stimu- 
lants In  other  cases  it  is  most  effectual  when  associated  with  bitter 
tonic's,  and  especially  with  cinchona  or  with  quinia.  When  the 
stomach  is  irritable  the  combinations  of  iron  with  vegetable  acids  are 
peculiarly  advantageous.  When  constipation  is  present  in  anaBmio 
cases,  iron  is  sometimes  adequate  to  the  cure,  by  imparting  an  in- 
creased tone  to  all  the  functions,  and  probably  also  by  augmenting 
the  nutrition  of  the  muscular  coat  of  the  intestines.  Under  other  cir- 
cumstances, all  of  its  preparations,  except  the  potassio-tartrate,  tend 
to  produce  constipation,  and  make  it  necessary  to  prescribe  laxatives 
from  time  to  time. 

AlLuminuria.  The  treatment  of  this  affection  generally  pursued 
is  based  rather  upon  its  ultimate  effects  in  the  kidneys  than  upon  a 
just  notion  of  its  mode  of  origin.  The  more  the  disease  is  studied  the 
more  probable  does  it  become  that  the  renal  lesion,  like  tuberculiza- 
tion of  the  lungs,  is  the  effect  of  a  general  morbid  state,  and  that  the 
only  treatment  adequate  to  arrest  its  progress  must  be  addressed  not 
so  much  to  the  kidneys  as  to  the  blood.  To  be  successful,  also,  it  must 
be  employed  as  early  in  the  disease  as  the  local  inflammatory  symp- 
toms will  permit.  The  amende  aspect  of  persons  laboring  under  albu- 
minuria has  been  repeatedly  described,  and  is  sufficiently  apparent, 
and  several  writers  have  incidentally  suggested  the  use  of  iron  to 
combat  this  symptom,  while  they  still  relied  upon  local  applications 
as  their  chief  resource.  Undoubtedly  that  form  of  the  disease  which 
is  best  adapted  to  the  reconstituent  treatment  is  the  congestive,  when 
it  is  unattended  with  fever,  or  when  the  febrile  reaction  has  been  sub- 
dued and  the  dropsy  reduced  by  purgatives  and  saline  diuretics.  Dr. 
Lees,  of  Dublin,  was  the  first  to  demonstrate  the  value  of  ferruginous 
medicines  in  the  chronic  forms  of  the  disorder.  He  employed  the 
arnmonio-tartrate  of  iron  in  doses  of  ten  grains  three  times  a  day. 
Dr.  Owen  Rees  would  restrict  the  use  of  chalybeates  still  more  abso- 
lutely to  the  chronic  varieties;  and,  while  admitting  that  there  is  little 
hope  of  effecting  a  cure,  he  dwells  upon  the  important  indication  of 
supplying  red  disks  to  the  blood.  He  sometimes  prescribes  the  pre- 
paration named  above,  but  prefers  the  compound  iron  mixture,  or  the 
wine  of  iron.1  -  In  dropsy  dependent  upon  engorgement  of  the  Sj 
this  class  of  medicines  is  of  primary  importance;  and  the  same  may 
be  said  of  general  dropsy  following  miasmatic  fevers. 

In  nearly  all  chronic  mucous  fluxes  the  sulphate  and  the  muriated 
tincture  of  iron  possess  unquestionable  advantages.  In  leucorrhcea 
and  blennorrhcea,  chronic  mucous  diarrhoea,  bronchorrhcea,  and  also 
in  passive  sweats  they  are  frequently  of  essential  service,  provided 
that  no  inflammatory  fever  exists.  In  atonic  mucous  diarrhoea  the 
solution  of  nitrate  of  iron  was  originally  recommended  by  Mr.  Kerr  * 

1  Nature  and  Treatment  of  Diseases  of  the  Kidneys,  &c.   p.  89. 

8  EJinb.  Med.  aud  aurg.  Jour.,  xxxvii.  99  ;  Month.  Jour,  of  Med.  Sui.,  viii.  7>4. 
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and  has  since  been  found  useful  by  many  physicians,  among  whom 
may  be  numbered  Drs.  Neligan  and  Graves,  of  Dublin,1  and  Dr. 
Adams  of  Michigan.2 

Intestinal  Worms.  Iron  is  usually  ranked  among  anthelmintic  me- 
dicines. It  is  possible  that  iron  filings  may  occasionally  destroy  these 
parasites  by  a  mechanical  operation.  Taenia  is  said  to  have  been  re- 
moved by  sulphate  of  iron.  But,  in  general,  ferruginous  preparations 
are  only  to  be  relied  on  when  the  patient  is  in  that  cachectic  state 
which  favors  the  generation  of  intestinal  worms,  and  by  the  cure  of 
which  the  conditions  for  their  continued  existence  are  also  removed. 
Probably  the  medicine  is  more  successful  in  preventing  their  repro- 
duction, after  their  expulsion  by  proper  medicines,  than  in  destroying 
them  by  virtue  of  any  direct  anthelmintic  quality. 

Consumption  of  the  Lungs.  As  long  ago  at  least  as  1803  it  was 
known  that  iron  is  often  a  mischievous  medicine  in  consumption.  At 
that  time  Brandis  pointed  out  the  evils  of  an  inconsiderate  use  of 
chalybeate  waters  in  this  disease;  Richter  also  states  that  experience 
shows  ferruginous  preparations  to  be  seldom  well  borne  by  the  phthi- 
sical ;  and  their  observations  have  been  confirmed  by  writers  of  the 
present  day.  In  truth,  it  is  only  in  an  advanced  stage  of  the  disease 
as  a  rule,  that  a  true  anaemia  exists,  and  even  then  the  alterations  of 
the  pulmonary  structure  are  such  as  tend  to  induce  congestion,  and 
even  inflammation.  These  processes  are  still  more  apt  to  be  estab- 
lished in  the  earlier  periods  of  phthisis.  At  every  period  a  medicine, 
the  direct  agency  of  which  is  to  augment  the  quantity  and  the  strength 
of  the  blood,  without  directly  improving  the  nutrition,  cannot  fail  to 
promote  the  pulmonary  derangement  referred  to,  and  to  increase  the 
chances  of  hemorrhage.  Whatever  advantage  the  preparations  of  iron 
may  afford  the  consumptive  by  improving  the  crasis  of  the  blood,  are 
more  than  couterbalanced  by  this  increased  tendency  to  congestion 
and  inflammation  which  they  develop,  and,  above  all,  to  hemorrhage 
of  the  lungs.  The  indication  for  the  use  of  iron  in  phthisis  which 
Morton  long  ago  presented  for  our  guidance,  has  lost  nothing  of  its 
truth  or  of  its  practical  value.  He  speaks  of  having  prolonged  the 
lives  of  many  consumptive  patients  for  years,  by  causing  them  to  use 
chalybeate  waters  in  the  summer,  provided,  "  the  hectical  heat"  were 
"  moderate  and  almost  insensible;"  to  which  he  might  have  added,  if 
the  tendency  to  haemoptysis  were  slight  or  entirely  wanting. 

The  subject  of  the  use  of  iron  in  phthisis  has  recently  had  much 
attention  paid  to  it,  and  has  inspired  some  writers  with  a  panegyric 
of  the  medicine  which  the  most  intelligent  and  reliable  experience 
has  not  justified.  Nearly  twenty  years  ago,  M.  Dupasquier,  of  Lyons, 
published  very  remarkable  statements,  respecting  the  virtues  of  iodide 
of  iron  in  all  the  stages  of  consumption,  and  even  attributed  to  it  a 
certain  number  of  real  and  permanent  cures.  Unfortunately  for  his 
credit,  this  excellent  physician  having  himself  furnished  directions  for 
the  preparation  of  his  remedy  at  the  Beaujon  Hospital,  in  Paris,  M. 

1  Lond.  Med.  nrid  Sursr.  .Tour.,  May,  1835. 

2  Am.  Jour,  of  the  Med.  Sci.,  xxiv.  61. 
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Louis,  one  of  the  visiting  physicians  at  the  time,  administered  the  medi- 
to  more  than  sixty  of  his  patients  at  the  hospital,  and  id  private 
practice  affected  with  phthisis  at  different  stages.  "  In  not  a  simile  case 
did  I  observe  any  improvement  that  could  be  attributed  to  tins  new 
remedy,"  was  theVerdict  pronounced  by  M.  Louis.'  But  Dr.  Cotton,  of 
the  London  Hospital  for  Consumption. appears  to  have  been  more  fortu- 
nate, for  he  found  that  in  six  out  of  twenty  cases  of  incipient  phthisis, 
the  disease  seemed  to  be  arrested.2  In  his  subsequent  publications 
upon  the  subject,3  his  encomiums  are  a  good  deal  modified,  and  might, 
perhaps,  be  justlv  so  in  a  greater  degree,  if  the  share  in  the  improve- 
ment of'bis  patients  due  to  cod-liver  oil  had  received  a  just  allowance. 
He  concluded,  however,  that  iron,  and  especially  the  sesquichloride,  is 
"perhaps  more  valuable  than  any  other  remedy  with  which  we  are  at 
present  acquainted."  Dr.  James  Jones,'  on  the  other  hand,  awards 
the  superiority  to  the  perchloride,  which  he  very  properly  does  not 
propose  as  a  substitute  for  cod-liver  oil,  each  of  these  agents  having 
a  distinct  function  to  perform  in  aiding  nutrition  and  promoting 
healthy  sanguification.  He  also  insists  that  the  dose  of  whatever 
preparation  is  selected  should  be  so  small  as  to  be  perfectly  assimi- 
lated, a  precaution  that  is  too  often  neglected,  and  from  which  impaired 
digestion  and  mal-assimilation  are  apt  to  result.  Nor  does  this  writer 
record  any  such  marvellous  examples  of  the  cure  of  phthisis  which 
some  of  those  we  have  referred  to  have  ventured  to  publish,  nor 
does  he  call  in  question  such  proofs  of  the  incendiary  nature  of  the 
treatment  by  means  of  iron  as  others  have  placed  on  record.  Millet, 
of  Tours,  assures  us  that  he  has  more  than  sixty  cases  on  record,  in 
which  this  treatment  was  followed  by  a  rapidly  fatal  determination  of 
the  disease,  and  he  dwells  upon  the  danger  of  administering  the  pre- 
parations in  question  to  those  young  females  who  present,  as  the 
earliest  indications  of  the  pulmonary  affection,  the  general  signs  of 
chlorosis,  viz:  pallor  and  loss  of  flesh  with  a  short  dry  cough.5 

They  are  equally  pernicious  when  the  condition  exists  which  Bar- 
bier  long  ago  described  as  follows:  "  When  the  vital  condition  is  irri- 
table, when  the  pulse  is  quick  and  frequent,  and  there  is  a  tendency 
to  inflammatory  complications."  The  most  appropriate  cases  for  their 
use  are  those  in  which  the  constitution  is  dull  and  lymphatic,  when 
the  disease  advances  slowly,  and  without  inflammatory  or  congestive 
complications;  and  in  these,  also,  it  may  be  added,  the  greatest  benefit 
is  derived  from  cod-liver  oil. 

While,  however,  these  objections  exist  to  iron  as  a  remedy  in 
phthisis,  there  are  qualifying  considerations,  which  ought  not  to  be 
overlooked.  The  dangers  that  have  been  pointed  out  arise  in  part  from 
the  blood  having  been  rendered  too  abundant  and  too  rich  for  the  wants 
of  the  system.  But  if,  simultaneously  with  the  use  of  the  medicine, 
means  are  taken  to  employ  the  excess  of  blood  for  the  purposes  of 
nutrition,  iron  may  become  of  great  value  in  the  plan  of  treatment. 

1  Reeherches,  &c,  sur  la  phthisie,  2erae  ed.,  p.  613. 

2  On  the  Nature,  &e.,  of  Consumption,  1852,  p.  27'*. 

»  Times  and  <>az.,  1860-63.  *  Ibid.,  Mar.  1862,  p.  292. 

5  Bull,  de  Therap.,  lxii.  507. 
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If,  for  example,  the  patient  is  directed  to  use  as  much  exercise  as 
possible  in  the  open  air,  to  increase  the  action  of  the  skin  by  frictions, 
and,  in  the  proper  season,  by  cold  bathing,  he  will  probably  be  bene- 
fited by  the  use  of  iron.  This,  at  least,  is  the  case  in  the  more  chronic 
forms  of  the  complaint,  and  before  hectic  symptoms  have  appeared. 
The  medicine  should  also  be  suspended,  or  its  dose  diminished,  when- 
ever oppression  in  breathing,  fulness  of  the  head,  or  a  too  active  pulse, 
gives  warning  of  the  dangers  of  plethora. 

Scrofula.  Considered  as  an  independent  disease,  scrofula  is  not  un- 
der the  influence  of  iron;  but  whenever  it  is  complicated  with  anaemia, 
and,  in  females,  with  menstrual  derangements,  these  affections  should 
be  treated  with  iron  as  if  they  existed  independently.  The  iodide  is 
thought  to  be  peculiarly  adapted  to  such  cases,  and  the  most  eligible 
form  for  the  administration  of  iron  in  phthisis. 

Connected  with  a  strumous  diathesis,  if  not  with  developed  scrofula, 
is  a  cachectic  condition  which  is  very  common  among  children,  and 
which  among  the  poor  is  the  immediate  effect  of  coarse  and  ill-pre- 
pared food,  and  among  the  wealthier  classes  results  from  overfeeding 
or  from  pampering  the  appetite  with  sugared  or  highly  seasoned 
viands.  It  is  distinguished  by  a  tumid  abdomen,  pale  face,  thin  limbs,  a 
capricious  appetite,  and  irregular  and  slimy  dejections,  often  containing 
worms.  In  such  cases  iron  is  of  great  value,  but  it  should  be  asso- 
ciated with  vegetable  tonics,  and  especially  with  bark  or  its  alkaloids, 
and  a  saline  purge  or  castor  oil  should  occasionally  be  administered. 

Constitutional  Syphilis.  Few  diseases  induce  anaemia  more  perfectly 
than  this,  and  one  of  the  greatest  obstacles  to  its  cure  is  the  impaired 
activity  and  regenerative  power  of  the  circulating  fluid.  Such  is  par- 
ticularly the  case  when  mercurial  medicines  have  been  too  lavishly 
administered,  and  when  the  ulcerated  flesh  and  carious  bones  seem 
unable,  from  absolute  debility,  to  set  on  foot  the  healing  process.  Cul- 
lerier,  Eicord,  Ratier,  Behrend,  and  others,  have  used  the  potassio- 
tartrate,  and  other  salts  of  iron,  with  advantage  in  those  cases  of 
primary  syphilis  in  which  the  constitution  is  impaired,  and  the  sore 
assumes  a  phagedenic  character.  Behrend  believes  that,  even  in 
general,  the  cure  of  the  ordinary  primary  chancre  is  hastened  by  this 
treatment.' 

Cancer.  Iron  was  resorted  to  in  the  treatment  of  cancer  by  Pouteau, 
and  by  Justamond,  both  internally  and  externally,  and  the  latter  re- 
ported that  the  ammonio-chloride  of  iron  (Flores  Martiales)  was  com- 
petent to  the  cure  or  the  amendment  both  of  the  open  and  occult  disease. 
This  treatment  was  also  adopted  by  Carmichael,2  and  he  with  several 
other  practitioners  obtained  results  from  its  administration,  which,  in 
the  opinion  of  Dr.  Walshe,  strongly  entitle  it  to  notice.3  It  is  unne- 
cessary to  detail  the  experiments  that  have  been  made  with  reference 
to  this  subject.  That  iron  sometimes  palliates  the  cancerous  cachexia, 
and  the  anaemia  which  occurs  when  the  system  has  begun  to  waste 

'  Times  and  fiaz.,  Nov.  1856,  p.  534,  and  p.  673. 

2  An  Kssav  on  the  Effects  of  Carbonate  and  other  preparations  of  Iron,  upon  Cancer. 
2d  ed.,  Dublin,  1809. 

3  Walsue,  On  Cancer,  p.  197. 
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under  the  influence  of  open  cancer,  there  can  be  no  question;  but 
there  is  no  evidence  whatever  that  it  has  ever  removed  or  even 
arrested  the  specific  heterologous  formation  which  constitutes  true  can- 
cerous disease.  ,     _  ..   , 

Erysipelas.  Mr.  G.  H.  Bell,  of  Edinburgh,  first  called  attention  to 
the  efficacy  of  the  muriated  tincture  of  iron  in  idiopathic  erysipelas. 
In  1851,  when  he  published  an  account  of  this  treatment,  he  stated  that 
he  had  made  use  of  it  for  twenty-five  years  without  having,  in  a  single 
instance,  failed  of  success.  His  practice  was,  in  mild  cases,  to  give 
fifteen  drops  of  the  medicine  in  water  every  two  hours,  until  the  dis- 
ease was  completely  removed.  In  severer  cases  the  dose  was  twenty- 
five  drops,  '-persevered  in  night  and  day,  however  high  the  fever 
and  delirium."  He  used,  at  the  same  time,  cotton  wadding  and 
hair  powder  as  a  local  application.  Dr.  C.  Bell  confirmed  the  above 
statements  by  the  results  of  his  own  practice,  and  extended  the  use  of 
the  remedy  to  traumatic  erysipelas.1  Dr.  Balfour  found  it  "a  certain 
and  unfailing  remedy  in  erysipelas,  whether  it  were  infantile  or  adult, 
idiopathic,  or  traumatic  ;"2  and  these  accounts  are  confirmed  by  Mr. 
Hawkes.3  Vallette  and  Mathey,4  and,  later,  Aran,  in  France,  Dr.  Pir- 
rie,  Jr.,  and  others  in  England  and  in  this  country,  have  showed  that 
the  perchloride  possesses  an  equal  degree  of  efficacy.  Of  the  two  pre- 
parations the  former  is  the  less  disagreeable  to  the  taste,  and,  from 
our  own  observations,  as  well  as  from  the  recorded  experience  of 
others,  judging  that  it  is  equally  efficacious,  we  should  give  it  the 
preference  over  the  perchloride.  While  it  is  true  that  erysipelas  is 
usually  a  self-limited  disease,  and  that  consequently  the  influence  of 
treatment  upon  it  is  difficult  to  estimate,  the  results  which  are  given 
above  are  too  positive,  too  numerous,  and  extend  over  too  long  a  series 
of  years  to  permit  our  regarding  them  as  deceptive. 

This  view  acquires  additional  probability,  when  it  is  remembered 
that  erysipelas  is  not  the  only  exanthem  which  appears  to  have  been 
cured  by  the  preparation  in  question.  Dr.  H.  S.  Byrd,  of  Savannah, 
states  that  having  employed  it  in  erysipelas  with  success,  he  conceived 
that  such  an  analogy  exists  between  that  affection  and  scarlet  fever,  as 
to  warrant  his  trying  the  medicine  in  the  latter  disease.  He  accord- 
ingly prescribed  it  in  doses  of  three  or  four  drops  every  four  hours, 
and  in  upwards  of  twenty  cases.  So  persuaded  was  he  of  its  value, 
as  to  declare  "  that  he  would  not  exchange  it  for  all  the  other  reme- 
dies which  he  had  before  used  in  scarlet  fever."5  Several  years  later, 
and  influenced  by  the  same  analogy,  Mr.  Meade,  of  Bradford,  Eng., 
adopted  the  same  practice,  and  with  like  success.6  From  its  analogy 
and  frequent  association  with  erysipelas,  it  has  been  suggested  that  the 
adynamic  form  of  puerperal  fever  might  be  successfully  treated  with 
the  chloride  of  iron.  In  the  absence  of  any  tangible  and  conclusive 
evidence  upon  the  subject,  we  can  only  subscribe  to  the  opinion  that 
a  fair  trial  of  the  medicine  in  this  disease  is  greatly  to  be  desired.     It 

1  Month.  Jcrar.  of  Med.  Science,  xii.  497. 

2  Month.  Jour,  of  Med.  Sci.,  xvi.  428.  5  Lancet,  Feb.  1856,  p.  151. 
*  Abeille  Med.,  1857.  p.  233.     Bull,  de  Therap.,  liii.  12. 

5  Charleston  Med.  Jour.,  ix.  16-3.  6  Lancet,  June,  1858,  p.  661. 
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may  also  be  noticed,  that  Mr.  Kerr  found  the  solution  of  nitrate  of  iron 
very  beneficial  in  several  cases  of  wrticaria,  or  rather  of  gastric  dys- 
pepsia attended  with  this  eruption.1  These  facts  are  of  sufficient  im- 
portance to  be  remembered  by  medical  practitioners,  and  brought  to 
the  test  of  a  wider  experience. 

As  antidotes  to  metallic  2Joisons,  preparations  of  iron  are  employed. 
M.  Sandras,  believing  that  lead,  like  some  other  mineral  poisons,  is 
excreted  by  the  liver,  and  again  absorbed  into  the  system  from  the 
intestine,  proposed,  by  administering  a  syrup  of  the  sulphuret  (per- 
sulfure,  according  to  M.  Sandras;  protosulfure,  according  to  M.  Mialhe) 
of  iron,  to  render  the  excreted  particles  insoluble,  and,  therefore,  inca- 
pable of  reabsorption.2  However  ingenious  this  expedient  may  be, 
a  resort  to  it  is  unnecessary  while  we  possess  the  iodide  of  potassium. 

M.  Mialhe  states  that  the  hydrated  proto-sulphuret  of  iron,3  which  is, 
itself,  completely  inert,  decomposes  corrosive  sublimate,  producing  the 
proto-chloride  of  iron  and  the  bisulphuret  of  mercury,  both  perfectly 
innocuous  substances ;  and  that  it  also  neutralizes  other  metallic  poi- 
sons, such  as  arsenious  acid,  the  salts  of  tin,  lead,  bismuth,  antimony, 
copper,  silver,  gold,  &c.  As  regards  arsenic,  the  most  important  of 
these  poisons,  in  relation  to  the  present  subject,  however  its  chemical 
relations,  when  it  is  in  a  state  of  solution,  may  favor  its  precipitation 
by  the  sesquioxide  of  iron,  there  is  strong  reason  to  suppose  that  in 
ordinary  cases  of  arsenical  poisoning,  the  greater  part  of  the  poison 
remains  undissolved  in  the  stomach,  and  that  the  iron,  in  so  far  as  it 
is  useful,  operates  chiefly  as  a  mechanical  antidote,  by  enveloping  the 
arsenic,  and  thus  shielding  the  stomach  until  emetics  cause  its  dis- 
charge. 

External  Uses  of  the  Preparations  of  Iron. — The  acid  com- 
pounds of  iron,  and  particularly  the  sulphate,  the  tersulphate,  the  subsnl- 
phate,  the  muriated  tincture,  and  a  watery  solution  of  the  chloride  (per- 
chloride),  have  been  employed  topically  in  various  diseases  in  which  a 
local  astringent  action  is  desired. 

Velpeau,  making  very  important  distinctions  between  erysipelas, 
phlebitis,  diffused  phlegmon,  and  lymphangitis,  claimed  that  in  the 
first-named  of  these  affections  the  topical  application  of  a  solution  or 
of  an  ointment  of  sulphate  of  iron  is  a  more  efficient  treatment  than 
blisters,  nitrate  of  silver,  mercurial  or  simple  ointment,  or  any  other  of 
the  topical  remedies  which,  in  the  course  of  his  long  experience,  he 
had  employed.  He  used  a  solution  of  half  an  ounce  of  sulphate  to  a 
pint  of  water,  and  an  ointment  containing  two  drachms  of  the  salt  to 
an  ounce  of  lard.  The  latter  preparation,  which  appears  to  be  prefera- 
ble, should  be  made  with  the  salt  very  finely  pulverized,  and  applied 

1  Month.  Jour,  of  Med.  Sci.,  May,  1848,  p.  787.       •  2  Bull,  de  Therap.,  xlix.  126. 

3  This  compound  is  prepared  by  "  dissolving  protosulphate  of  iron  with  twenty 
times  its  weight  of  boiled  water,  and  precipitating  the  iron  by  means  of  hydrosulphite 
of  soda  or  ammonia  likewise  dissolved  in  water  containing  no  air.  The  precipitate  is 
washed  with  similar  water,  and  kept  in  glass-stopped  bottles  containing  distilled 
water. " — Mialhe. 
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three  times  a  day  upon  the  erysipelatous  surface.1     Devergie  erop] 

an  ointment  made  of  one  or  two  parts  of  sulphate  of  iron  to  thirty  of 
lard,  with  great  success,  in  obstinate  cases  of  eczema,  intertrigo,  and 
occurring  in  patients  of  a  lymphatic  constitution.  In  squa- 
mous affections  it  was  useless.2  The  same  physician  found  the  per- 
chloride  extremely  useful  in  promoting  the  cure  of  ill-looking  ulcers, 
as  those  of  rupia,  ecthyma  cachecticum,  syphilis,  and  scrofula.  When 
very  strong,  an  ointment  of  sulphate  of  iron,  or  a  solution  of  corres- 
ponding strength,  acts  slightly  as  a  caustic  upon  delicate  tissues. 

A  solution  of  persulphate  of  iron  has  often  been  used  with  advantage 
in  the  treatment  of  nasal  and  aural  polypi,  to  harden  delicate  m\ 
and  to  cure  fissures  of  these  organs.  It  acts  still  better  as  a  corrective 
of  excessive  and  depraved  mucous  secretions,  such  as  chronic  gleet 
and  leucorrhcea,  and  gives  strength  to  the  relaxed  membrane.  A  solu- 
tion of  the  perchloride  of  iron  has  also  been  used  in  such  cases,  and  with 
especial  benefit  in  repressing  fungous  granulations,  as  from  in- grown 
toe-nail,  in  curing  destructive  ulceration  of  the  gwns,  kc.  Its  energy 
exceeds  that  of  the  sulphate.  In  a  case  of  gleet,  treated  by  injections 
of  the  former  substance,  fatal  inflammation  of  the  bladder  ensued ;  in 
two  other  cases  urethral  hemorrhage  was  produced  in  the  same  man- 
ner.3 Even  in  hemorrhage  from  slight  wounds,  or  from  the  surface  of 
an  integument,  the  sulphate  of  iron  is  sometimes  an  efficient  applica- 
tion. It  is  less  so,  however,  than  the  chloride,  which  has  been  found 
successful,  after  the  failure  of  other  haemostatics,  in  epistaxis,  in  hemor- 
rhage from  leech-bites,  from  the  jaw  after  the  extraction  of  teeth,  from 
the  tonsils,  from  cancerous  ulcers  of  the  neck  and  of  the  uterus,4  from 
the  umbilical  cord,  and  to  arrest  uterine  hemorrhage  during  or  subse- 
quent to  abortion.*  Maisonneuve  used  it  to  arrest  hemorrhage  during 
the  excision  of  a  fungous  tumor  of  the  dura  mater.0 

Although  the  idea  of  treating  aneurisms  by  injecting  them  with  an 
astringent  substance  had  been  proposed  by  Monteggia  in  1813,  and  by 
Leroy  d'Etiolles  in  1814/  yet  to  Dr.  Brainard,  of  Chicago,  belongs  the 
credit  of  having  first  coagulated  the  blood  in  a  vascular  tumor  by  in- 
jecting it  with  a  solution  of  salt  of  iron.  In  November,  1851,  he  success- 
fully treated  an  erectile  tumor  of  the  orbit  by  injecting  it,  by  means  of 
an  infiltrating  canula,  with  a  solution  of  eight  grains  of  lactate  of  iron  to 
a  drachm  of  distilled  water.8  In  January,  1853,  M.  Deslongchamps  used 
a  watery  solution  of  the  chloride  of  iron  in  the  same  manner,  and  with 
complete  success,  in  the  treatment  of  a  varicose  aneurism  of  the  fore- 
head,9 and  similar  instances  of  its  use  were  reported  by  Serre  (d'Alais), 
Valette,  of  Lyons,  and  by  Lawrence,  Cock,  and  Hilton,  of  Guy's  Hos- 
pital.- M.  Pravaz  also  illustrated  the  remarkable  coagulating  power 
of  this  substance  by  his  experiments  upon  animals.  But  whether  it  is 
that  the  method  is  not  uniform  in  its  effects,  or  whether  it  has  been 

i  Bull,  de  Therap.,  xlviii.  15,  and  lviii.  289.       2  Ibid.,  xlvii.  553. 

s  Bull,  de  Therap.,  iii.  236.  *  Rlmilly,  ibid.,  xlv.  512. 

5  Schbeier,  Phila.  Med.  Exam.,  Dec.  1655,  p.  725. 

6  Brit,  and  For.  Med.-Chir.  Rev.,  xviii.  261. 

7  Bull,  de  Therap.,  xliv.  465.  s  Lancet,  Auer.  20,  1*53. 

s  Bull,  de  Therap.,  xliv.  3U4.  >°  Times  and  Uaz.,  March,  1S57,  p.  286. 
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imprudently  applied,  its  use  occasionally  is  followed  by  severe  inflam- 
mation and  suppuration  in  the  neighborhood  of  the  aneurysmal  sac,  or 
by  ulceration  of  the  latter.  A  case  of  popliteal  aneurism,  in  which  M. 
Lenoir  employed  this  method,  terminated  fatally  with  symptoms  of 
phlebitis.1  In  other  cases,  again,  the  operation  was  purely  negative 
in  its  effects,  and  a  cure  of  the  disease  was  afterwards  obtained  by 
ligature.  M.  Jobert  is  of  opinion  that  it  should  be  reserved  for  trau- 
matic aneurisms  of  recent  formation,  and  free  from  inflammation,  and 
that  it  is  dangerous  when  the  aneurismal  sac  is  inflamed,  or  is  likely 
to  be  unsound.2  M.  Malgaigne,  in  a  report  to  the  Academy  of  Medi- 
cine, states  that  out  of  eleven  operations,  in  which  this  method  had 
been  used,  "there  had  been  four  deaths,  five  serious  accidents,  and  two 
cures;  and  he  concludes  by  saying  that  "no  prudent  surgeon  would 
venture  to  expose  his  patient  to  so  disastrous  a  mode  of  treatment."3 
In  a  case  of  extensive  aneurism  Drs.  Minor  and  Isaacs,  of  New  York, 
used  a  solution  of  the  chloride  of  iron  with  perfect  success;  "yet,  in 
their  hands,  with  every  precaution  taken,  the  local  irritation  was  so 
great  as  to  cause  the  coagulum  to  be  discharged  by  suppuration."4  In 
two  cases  of  castration  in  which  consecutive  hemorrhage  was  arrested 
by  this  compound,  peritonitis  with  bloody  and  purulent  infiltration, 
and  death  ensued.5  M.  Bonjean  proposed  the  addition  of  ergotin 
to  the  solution  of  chloride  of  iron,  as  a  means  of  lessening  its  irritat- 
ing qualities,  and  of  augmenting  its  styptic  power;6  and  M.  Leclerc 
cured  vascular  naevus  by  applying  to  the  cutis  (previously  denuded  or 
not  of  its  epidermis)  compresses  soaked  with  a  solution  of  the  chloride. 
By  this  means  a  gradual  but  complete  removal  of  the  tumor  was  ob- 
tained.7 

M.  Burin  de  Buisson  has  attempted  to  show  that  a  "  neutral  chloride 
of  iron"  is  quite  as  powerful  in  coagulating  blood  as  the  acid  salt,  and 
that,  indeed,  the  latter,  by  carbonizing  the  blood,  impedes  the  ultimate 
absorption  of  the  clot,  and  even  cauterizes  the  internal  surface  of  the 
pouch.  M.  B.  states  that  the  salt  recommended  by  him  has  no  such 
action,  and  may  be  taken  internally,  without  danger,  in  doses  of  from 
fifteen  to  thirty  grains,  properly  diluted.8  On  trial,  however,  this 
preparation  is  alleged  by  others  to  be  as  mischievous  as  the  acid 
compound.9 

Dr.  Minor,  of  New  York,  has  reported  several  cases  of  varicose 
veins  successfully  treated  by  injecting  them  with  a  solution  of  persul- 
phate of  iron,  of  the  strength  of  one  part  of  the  salt  to  two,  three,  or 
four  of  water.  This  operation  is  characterized  as  safe,  prompt,  and 
painless.  It  was  performed  with  Tiemann's  modification  of  Pravaz's 
syringe,  while  the  vein  was  compressed  above  and  below  the  point  of 
puncture.  Caron  has  shown  that  a  solution  of  chloride  of  iron  may 
be  employed  in  this  affection  with  an  equal  degree  of  success  and  with 
as  little  danger  of  injurious  consequences.10 

1  Bull,  de  Therap.,  xlv.  369.  *  Ibid.,  xlvi.  447. 

s  Bull,  de  l'Acad.,  xix.  101,  104. 

4  Trans.  Med.  Soc.  of  the  State  of  New  York,  1860,  p.  18. 

5  Lancet.  March,  1861,  p.  279.  6  Bull,  de  Therap.,  xlviii.  362. 
i  Ibid.,  xlix.  518.  s  ibjd    xlv   263. 

9  Ibid.,  xlv.  366.  io  Arch.  Gen.,  Dec.  1857,  p.  710. 
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Several  physicians  of  Paris  have  used  the  solution  of  chloride  of 
iron  with  marked  success  in  the  treatment  of  ophthalmia,  with  en- 
largement of  the  bloodvessels  upon  the  surface  of  the  cornea;  a  form 
of  disease  notoriously  rebellious  to  ordinary  modes  of  treatment.1  This 
preparation  has  also  been  found  useful  as  an  application  to  the  pharynx 
in  diphtheria  at  the  same  time  that  it  was  administered  internally.  A 
number  of  physicians,  in  France  particularly,  have  furnished 
the  most  encouraging  reports  of  its  efficacy,  which  appears  to  be  far 
greater  than  that  of  nitrate  of  silver,  and  indeed  of  all  other  stimulants 
and  caustics.  Dr.  Farnsworth,  of  Iowa,2  has  shown  that  the  persul- 
phate is  also  efficient  in  this  disease.  He  states  that  having  burned 
his  finger  while  attending  upon  diphtheritic  patients,  the  injured  part 
became  covered  with  a  false  membrane.  An  application  of  nitrate  of 
silver  aggravated  the  inflammation,  but  a  solution  of  persulphate  of 
iron  dissolved  the  membrane,  and  cleaned  the  sore  which  afterwards 
speedily  healed. 

Administration. — Powder  of  iron  may  be  given  in  the  dose  of  two 
or  three  grains,  and  from  that  to  six  grains,  three  times  a  day,  mixed 
with  syrup  or  molasses,  or  simply  diffused  in  water.  It  may  also  be 
prescribed  in  the  pilular  form  with  sugar,  or  in  pastilles  of  chocolate, 
which  are  allowed  to  dissolve  in  the  mouth. 

Iron  filings  are  given  in  about  the  same  dose.  The  preceding,  and 
all  of  the  insoluble  preparations  of  iron,  should  be  administered  imme- 
diately before,  during,  or  after  meals.  The  hydrated  sesquioxide,  which 
is  used  only  as  an  antidote  to  arsenic,  should  be  given  without  stint. 

Sub-carbonate  of  iron  may  be  prescribed  in  doses  of  from  five  to 
thirty  grains.  The  medium  dose  of  Valleys  ferruginous  mass  is  five 
grains  three  times  a  day;  but  in  the  beginning  the  dose  should  not 
exceed  two  or  three  grains.  All  of  the  foregoing  preparations  ought 
to  be  associated  with  bitter  vegetable  tonics  in  the  beginning,  at  least, 
of  their  administration,  whenever  the  digestive  process  is  conducted 
feebly  and  laboriously. 

The  compound  mixture  and  the  compound  pills  of  iron,  supposed  to 
have  a  peculiar  adaptation  to  cases  in  which  menstrual  irregularity, 
anaBinia,  and  a  tuberculous  cachexia  are  present,  may  be  administered, 
the  former  in  the  dose  of  one  or  two  fluidounces,  and  the  latter  in  that 
of  two  or  three  pills,  several  times  a  day. 

Sulphate  of  iron,  after  having  been  deprived  of  its  water  of  crystalli- 
zation, may  be  given  in  pilular  form,  in  the  dose  of  one  or  two  grains. 
The  crystallized  salt  may  be  administered  in  a  sweetened  liquid,  and 
in  the  dose  of  from  one  to  five  grains.  As  a  lotion  for  cutaneous 
eruptions,  and  as  an  injection  for  the  cure  of  mucous  discharges,  a 
solution  containing  from  five  to  fifteen  grains  to  the  ounce,  may  be 
employed ;  but  in  erysipelas,  as  already  stated,  Velpeau  used  a  solu- 
tion of  half  an  ounce  of  the  sulphate  dissolved  in  a  pint  of  water. 

Solution  of  nitrate  of  iron  may  be  given  in  doses  of  from  five  to 
thirty  drops  three  times  a  day,  diluted  with  a  sufficient  quantity  of 
water. 

1  Follin,  Arch.  Gen.  5eme  ser.,  vii.  424;  Beoca,  and  others,  Annuaire  de  Therap., 
1857,  p.  172.  2  Am.  Med.  Times,  vi.  04. 
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Phosphate  of  iron  may  be  prescribed  in  pill  or  powder  and  in  doses 
of  from  five  to  ten  grains. 

Tartrate  of  iron  and  potassa  is  preferably  given  in  solution,  and  in 
doses  of  from  five  to  ten  grains  three  times  a  day,  when  the  stomach 
is  empty. 

Wine  of  iron,  which  is  a  solution  of  160  grains  of  the  last  named 
salt  in  a  pint  of  sherry  wine  (Br.  Ph.),  may  be  taken  in  the  dose  of 
a  tablespoonful  and  from  that  to  a  wineglassful  two  or  three  times  a  day. 

Tartrate  of  iron  and  ammonia,  and  citrate  of  iron,  which  are  not  pre- 
ferable to  the  tartrate  of  iron  and  potassa,  may  be  given  in  the  same 
dose  as  that  salt. 

Citrate  of  iron  and  quinia  is  prescribed  in  pilular  form,  or  in  syrup, 
and  in  doses  of  from  one  to  five  grains  before  or  after  each  meal. 

Tincture  of  the  acetate  of  iron.  "  The  dose  is  from  min.  xxx  to  f3j. 
Dr.  Percival  was  in  the  habit  of  administering  it  in  asses'  milk ;  it 
may  be  given  thus,  or  dropped  in  water  or  in  cod-liver  oil." 

Lactate  of  iron  may  be  prescribed  in  the  dose  of  from  five  to  forty 
grains. 

Valerianate  of  iron  is  stated  to  have  been  given  in  one  grain  doses. 

Tincture  of  chloride  of  iron  or  muriated  tincture  of  iron  is  administered 
in  doses  of  from  ten  to  twenty  or  thirty  minims  appropriately  diluted 
with  water.  The  dose  of  the  chloride  of  iron  is  from  one  to  five  grains 
administered  in  syrup.  The  astringent  effect  of  these  preparations 
upon  the  mouth  and  fauces  may  be  diminished  by  a  gargle  of  milk. 
The  solid  chloride  of  iron,  if  kept  in  a  bottle,  gradually  deliquesces, 
and  may  be  applied  by  means  of  a  glass  brush.  For  ordinary  use  as 
a  haemostatic  from  three  to  five  parts  of  the  chloride  may  be  dissolved 
in  one  hundred  parts  of  distilled  water  and  applied  upon  lint.  The 
ethereal  tincture  of  Bestuscheff  is  given  in  doses  of  from  ten  to  eighty 
drops,  two  or  three  times  a  day,  upon  sugar  or  in  sweetened  aromatic 
water. 

Solution  of  iodide  of  iron  may  be  prescribed  in  doses  of  from  twenty 
to  fifty  drops  in  water  or  other  diluent.  To  protect  the  teeth  from 
discoloration,  the  mouth  should  be  rinsed  after  each  dose. 

Prussian  blue.  The  daily  dose  of  this  preparation  is  stated  by 
Trousseau  at  from  thirty  grains  to  five  drachms.  This  and  similar 
statements  of  other  physicians  favor  the  opinion  that  the  medicine  is 
inert. 

Bromide  of  iron.  According  to  Neligan  its  dose  is  from  three  to 
eight  grains  twice  a  day. 


CINCHONA. 

Description.— "  The  bark  of  different  species  of  Cinchona."  The 
word  kina,  in  the  Peruvian  language,  signifies  bark,  and  its  redupli- 
cate hinhina,  the  native  name  of  the  medicine,  means  the  bark  of 
barks.  The  systematic  designation  cinchona  was  applied  to  the  genus 
of  trees  producing  it  by  Linnaeus,  in  1742,  in  honor  of  the  Spanish 
Countess  Cinchon,  who  was  one  of  the  first  to  test  the  febrifuge  virtues 
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of  the  bark.  Cinchona  trees  are  found  only  in  South  America,  in  the 
higher  regions  of  the  Andes,  where  they  form  a  belt  of  forests  ex- 
tending in  a  southwest  direction  from  latitude  10°  N.  to  19°  S.,  and 
in  breadth  about  forty  or  fifty  miles.  They  belong  to  the  natural 
family  Cinchonacese,  and  to  the  Pentandria  monogynia  of  Linnaeus. 
They  are  trees  or  tall  shrubs.  The  leaves  are  opposite,  upon  short 
petioles,  with  plain  margins  ;  the  flowers  are  white  or  of  a  purplish 
rose-color,  terminal,  arranged  in  corymbose  panicles,  and  very  frag- 
rant. The  bark  is  the  only  portion  of  the  tree  that  is  employed  in 
medicine. 

In  commerce  cinchona  occurs  in  the  form  of  quills,  or  flat  pieces 
of  various  sizes  and  thickness,  and  of  a  brownish-gray,  yellow,  or 
red  color,  of  a  bitter  and  nauseous  taste,  and  when  powdered,  of  a 
somewhat  aromatic  odor.  The  size  and  color  of  the  pieces  of  bark 
depend  chiefly  upon  the  age  of  the  tree  from  which  it  is  procured ; 
the  finer  and  more  delicate  quills  being  furnished  by  the  smaller 
branches,  and  the  flat  pieces  by  the  larger  limbs,  or  by  the  trunk  of 
the  tree.  The  former  belong  to  the  pale  commercial  varieties  of  cin- 
chona, consist  of  the  cellular  layer  of  the  bark,  and  contain  chiefly  cin- 
chonia, while  the  latter  are  formed  mainly  by  the  fibrous  layer,  the 
cellular  having  been  removed  by  scraping.  It  is  in  the  fibrous  layer 
that  quinia  chiefly  resides,  and  hence  the  barks  treated  in  the  manner 
referred  to,  contain  but  a  small  proportion  of  cinchonia.  This  is  the 
case  with  calisaya  bark,  the  most  esteemed  of  all  the  varieties. 

Water  extracts  the  virtues  of  cinchona  partially,  but  alcohol  more 
completely;  the  addition  of  sulphuric  or  muriatic  acid  to  either  men- 
struum renders  the  solution  more  perfect. 

The  officinal  barks  are  these  : — 

1.  Cinchona  Pallida.  Pale  Cinchona. — This  variety  is  in  cylindri- 
cal, rolled  pieces  or  quills.  The  epidermis  is  of  a  grayish  color ;  the  true 
bark  is  moderately  fibrous,  more  or  less  brownish  or  yellowish,  and  its 
powder  is  of  a  grayish-fawn  color.  It  is  astringent  rather  than  bitter, 
and  contains  more  cinchonia  than  quinia.  The  Loxa  and  Lima  barks 
belong  to  this  variety. 

2.  Cinchona  Flava.  Yellow  Cinchona. — The  pieces  are  larger 
than  those  of  the  pale  barks,  and  are  either  flat  or  rolled.  They  are 
often  destitute  of  epidermis,  and  the  proper  bark  has  a  fibrous  texture. 
Yellow  bark  is  very  bitter,  and  is  almost  free  from  astringency. 
When  powdered,  it  is  of  a  brownish-yellow  color,  inclining  to  orange. 
It  is  very  rich  in  quinia.     The  Calisaya  bark  is  of  this  variety. 

3.  Cinchona  Rubra.  Red  Cinchona. — Barks  of  this  variety  are 
intermediate  between  the  other  two.  The  pieces  are  either  flat  or 
rolled  ;  the  epidermis  is  never  detached.  The  proper  bark  is  fibrous, 
and  of  a  brownish-red  color,  and  both  bitter  and  astringent  in  taste. 
It  contains  both  quinia  and  cinchonia.  The  powder  is  of  a  bright 
brownish-red  color.  This  variety  includes  the  brown  and  red  barks 
of  Carthagena  and  Lima. 

Besides  the  above,  various  other  cinchona  barks  enter  into  com- 
merce which  are  not  officinal,  some  of  which,  like  certain  of  the  Car- 
thagena barks,  contain  little  or  no  quinia,  and  but  a  small  proportion 
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of  cinchonia.  Of  the  barks  recently  introduced  from  New  Granada 
and  Venezuela,  some  contain  a  very  large  amount  of  quinia.  Such 
is  the  calisaya  bark  of  Santa  Fe.  the  supply  from  this  new  source 
is  likely  for  a  long  time  to  meet  the  demand,  and  it  is  indeed  to  be 
chiefly  depended  upon,  especially  since  it  is  now  ascertained  that  most 
of  the  barks  which  were  formerly  employed  in  the  treatment  of  ma- 
larial affections,  contain  more  cinchonia  than  quinia. 

Organic  Principles. — The  constituents  of  Peruvian  bark  are  very 
numerous,  but  the  principal  are  quinia,  cinchonia,  and  quinidia,  which 
exist  in  combination  with  kinic  acid,  or  with  a  red  coloring  matter 
which  has  all  the  properties  of  tannin. 

Quinia  is  a  whitish,  flocculent  substance,  inodorous,  but  extremely 
bitter  ;md  very  fusible.  It  is  slightly  soluble  in  boiling  and  still  less 
so  in  cold  water;  on  the  other  hand,  it  readily  dissolves  in  hot  alcohol 
or  ether.  It  is  also  soluble  in  the  volatile  and  fixed  oils,  and  with 
the  acids  forms  crystallizable  salts. 

Cinchonia,  which  Huanuco  bark  contains  almost  exclusively,  is  white, 
crystallizable,  inodorous,  and  bitter,  although  slightly  less  so  than 
quinia,  unless  in  solution,  and  is  but  slightly  fusible.  It  dissolves  in 
2500  times  its  weight  of  cold  water,  but  is  more  soluble  in  hot  water. 
It  is  less  soluble  than  quinia  in  alcohol,  and  is  insoluble  in  alkalies 
and  ether,  and  but  slightly  soluble  in  the  volatile  or  fixed  oils.  Like 
quinia,  it  forms  crystallizable  salts  with  the  acids.  It  is  distinguished 
from  quinia  by  its  action  with  ammonia  when  dissolved  in  chlori- 
nated water.  Under  these  circumstances  it  gives  a  white  precipitate, 
while  that  of  quinia  is  green. 

Quinidia  is  an  alkaloid  isomeric  with  quinia,  and,  like  that  sub- 
stance, has  a  bitter  taste,  but  in  a  less  intense  degree.  Its  crystals  are 
unlike  those  of  quinia,  in  being  hard  and  shining.  It  is  very  soluble 
in  alcohol,  but  is  less  so  in  ether,  and  in  boiling  water  it  dissolves 
very  slightly.  Its  salts  are  more  soluble  than  those  of  quinia.  Ac- 
cording to  some  authorities,  two  different  substances  have  been  de- 
scribed as  quinidia.  One  of  them,  to  which  the  name  of  quinidia 
should  be  restricted,  is  isomeric  with  quinia,  and  forms  similar  salts; 
the  other,  called  cinchonidia,  is  isomeric  with  cinchonia,  and  its  salts 
are  analogous  with  the  salts  of  this  alkaloid. 

Quinoidia  or  Ohinoidine  is  an  amorphous,  brownish,  resiniform  sub- 
stance, of  very  bitter  taste.  It  is  procured  by  exposing  the  above- 
mentioned  alkaloids,  or  cinchona  itself,  to  the  action  of  the  sun,  or  is 
obtained  from  the  mother  waters  of  sulphate  of  quinia,  by  the  addition  of 
an  alkaline  carbonate.  It  is  uncrystallizable,  as  are  also  the  salts 
which  it  forms  with  acids.  It  is  sometimes  sold  under  the  name  of 
precijntated  extract  of  bark. 

Preparations  of  Cinchona. 

Quiniae  Sulphas. — Sulphate  of  Quinia. 

According  to  the  U.  S.  Pharmacopoeia,  this  salt  is  procured  by 
the  following  process.  The  bark  employed  is  coarsely  powdered,  and 
boiled  in  water  containing  muriatic  acid,  by  means  of  which  a  soluble 


414  SPECIFIC    TONICS.  [CLASS 

muriate  of  quinia  is  produced.  On  the  addition  of  lime,  the  muriatic 
acid  unites  with  it.  and  quinia  is  precipitated  along  with  a  portion  of 
lime  and  of  coloring  matter.  The  precipitate  is  then  digested  in 
boiling  alcohol  to  dissolve  the  quinia.  and  separate  it  from  the  im- 
purities with  which  it  is  associated.  The  alcoholic  solution  of  quinia 
is  next  evaporated  until  it  forms  a  brown  viscid  mass,  which  is  dis- 
solved in  boiling  distilled  water  acidulated  with  sulphuric  acid.  By 
these  means  a  sulphate  of  quinia  is  formed,  which  crystallizes  when 
the  solution  cools.  Carbonate  of  lime,  in  the  form  of  unpurified  bone- 
black,  is,  however,  previously  added,  to  neutralize  the  free  sulphuric 
acid  and  decolorize  the  solution.  The  latter  purpose  is  perfected  by 
a  second  crystallization. 

The  salt  procured  in  the  manner  above  described  is  now  regarded 
as  a  neutral  sulphate,  composed  of  one  equivalent  of  the  acid  and  one 
of  the  base.  It  is  a  crystalline  salt,  its  crystals  being  very  delicate, 
white,  shining,  flexible,  and  acicular.  It  is  inodorous,  but  intensely 
bitter.  On  exposure  to  the  air,  the  crystals  effloresce  slightly.  At  a 
temperature  of  212°  F.,  and  with  moderate  friction,  they  become  phos- 
phorescent; at  a  somewhat  higher  temperature  they  coalesce,  forming 
a  tenacious  mass,  and  at  a  red  heat  are  decomposed  without  residue. 
Sulphate  of  quinia  dissolves  readily  in  thirty  parts  of  hot,  and  in  740 
parts  of  cold  water,  giving  the  solution  in  the  former  case  a  bluish 
tinge.  It  is  perfectly  soluble  in  alcohol,  and  but  very  slightly  so  in 
sulphuric  ether. 

Several  other  salts  of  quinia  have  been  procured,  and  are  occasion- 
ally used  in  medicine,  but  they  possess  no  advantage  over  the  sulphate. 
The  principal  are  these:  the  muriate,  nitrate,  acetate,  citrate,  tartrate, 
phosphate,  tannate,  hydrocyanate,  ferrocyanate,  and  lactate. 

Crude  Quinia. 

In  the  process  above  given  for  making  sulphate  of  quinia,  it  is 
stated  that  by  treating  the  powdered  bark  successively  with  muriatic 
acid,  lime,  and  alcohol,  a  viscid  mass  is  obtained.  This  is  impure 
quinia.  It  is  a  soft  solid  of  resinous  aspect,  and  consists  of  a  mixture 
of  quinia,  cinchonia,  and  the  other  alkaloids  of  bark,  with  more  or 
less  coloring  and  extractive  matters.  It  has  but  little  bitterness  unless 
it  is  dissolved  by  the  addition  of  an  acid,  and  on  this  account  is  some- 
times preferred  for  administration  to  females  and  children.  The 
average  dose  is  about  the  same  as  that  of  sulphate  of  quinia,  and  it 
may  be  given  suspended  in  water,  but  better  in  the  form  of  pill,  or 
cut  into  small  pieces,  and  mixed  with  honey  or  preserves. 

Under  the  name  of  quimum  an  extract  of  bark  is  prepared  in 
nearly  the  same  manner,  but  with  such  an  admixture  of  varieties  of 
barks  as  will  produce  one  part  of  cinchonia  to  every  two  parts  of 
quinia. 

Quinoidia. 

Quinoidia.  quinoidin,  chinoidine,  or  amorphous  quinia,  is  the  sub- 
stance obtained  by  precipitation,  by  means  of  an  alkaline  carbonate, 
and  afterwards  extraction  by  alcohol,  from  the  mother  liquor  left  after 
the  preparation  of  sulphate  of  quinia.     It  is  formed  by  variable  pro- 
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portions  of  quinia,  cinchonia,  and  the  extractive  matters  of  bark.  It 
is  a  dark,  amorphous  substance,  which  is  not  soluble  in  water ;  but 
when  finely  divided  it  has  an  acrid  and  slightly  bitter  taste. 

Sulphate  of  Quinidia. 

This  salt  is  distinguishable  from  sulphate  of  quinia  by  its  greater 
solubility  in  water  and  alcohol ;  its  composition  is  the  same  as  that  of 
the  latter  preparation. 

Cinchoniae  Sulphas. — Sulphate  of  Cinchonia. 

The  sulphate  of  cinchonia  is  a  crystalline  solid.  It  contains  about 
84  per  cent,  of  cinchonia.  It  is  more  soluble  than  the  sulphate  of 
quinia,  requiring  only  54  parts  of  cold  and  a  less  proportion  of  hot 
water  for  its  solution.  It  is  soluble  in  alcohol,  and  is  rather  less  bitter 
than  the  sulphate  of  quinia. 

QuiniaeValerianas. — Valerianate  op  Quinia. 

It  is  obtained  by  dissolving  freshly  precipitated  quinia  in  diluted 
valerianic  acid.  It  forms  transparent  or  white  rhomboidal  crystals, 
and  exhales  the  peculiar,  penetrating  and  offensive  odor  of  valerian. 
Its  taste  is  acrid  and  bitter. 

Deeoctum  Cinchonae  Flavae. — Decoction  op  Yellow  Cinchona. 

A  troyounce  of  bruised  yellow  bark  is  boiled  for  fifteen  minutes 
in  a  covered  vessel,  and  the  liquor  strained  while  hot.  It  is  usually 
recommended  to  add  lemon-juice  or  a  little  sulphuric  or  muriatic  acid 
to  the  menstruum  before  boiling.  In  appropriate  cases  wine  may  be 
used  for  this  purpose  instead  of  water,  and  in  either  case  a  little 
bruised  orange  peel  improves  the  flavor  of  the  decoction. 

Deeoctum  Cinchonas  Rubrae. — Decoction  op  Red  Cinchona. 

This  decoction  is  prepared  in  the  same  manner  as  that  of  yellow 
bark. 
/  Infusum  Cinchonae  Flavae. — Infusion  of  Yellow  Cinchona. 

Having  moistened  a  troyounce  of  the  finely  powdered  bark 
thoroughly  with  water  acidulated  with  a  fluidrachm  of  aromatic  sul- 
phuric acid,  introduce  it  into  a  glass  percolator,  press  it  firmly,  and 
pour  water  upon  its  surface  so  as  to  keep  it  covered.  So  long  as  the 
liquid  passes  turbid,  return  it  into  the  apparatus ;  then  allow  the  fil- 
tration to  continue  until  a  pint  of  clear  infusion  is  obtained.  J 

Infusum  Cinchonae  Rubrae. — Infusion  of  Red  Cinchona. 

This  infusion  is  prepared  in  the  same  manner  as  the  previous  one. 
In  both  cases  wine  may  be  used  as  a  menstruum  instead  of  water. 

Extractum  Cinchonae. — Extract  of  Cinchona. 

"Take  of  Yellow  Cinchona,  in  fine  powder,  twelve  troyounces ;  Alco- 
hol, four  pints ;  Water,  a  sufficient  quantity.  Introduce  the  powder, 
previously  mixed  with  three  nuidounces  of  alcohol,  into  a  conical  glass 
percolator,  and  gradually  pour  upon  it  the  remainder  of  the  alcohol. 
When  the  liquid  ceases  to  pass,  pour  upon  the  residue  sufficient  Water 
to  keep  its  surface  covered.  When  the  filtered  tincture  measures  four 
pints,  set  it  aside,  and  proceed  with  the  filtration  until  six  pints  of  in- 
fusion are  obtained.  Distil  off  the  alcohol  from  the  tincture,  and 
evaporate  the  infusion,  till  the  liquids  respectively  are  brought  to  the 
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consistence  of  thin  honey;  then  mix  them,  and  evaporate  to  the 
proper  consistence." 

Bxtractum  Cinchonae  Fluidum.— Fluid  Extract  of  Cinchona. 

This  preparation  is  made  by  exhausting  yellow  cinchona  in  a  per- 
colator by  means  of  alcohol,  evaporating  the  tincture  one-half,  and 
then,  after  the  addition  of  sugar,  evaporating  again  to  the  same  quan- 
tity and  straining  the  liquid  while  hot. 

Tinctura  Cinchonae. — Tincture  of  Cinchona. 

Take  Yellow  Cinchona,  in  powder,  six  troyounces ;  Diluted  Alcohol, 
a  sufficient  quantity,  and  obtain  by  percolation  two  pints  of  tincture. 

Tinctura  Cinchonae  Composita. — Compound  Tincture  of  Cin- 
chona ;  Hux ham's  Tincture  of  Bark. 

Take  of  Red  Cinchona,  four  troyounces;  Bitter  Orange  Peel,  three 
trovounces;  Serpentaria,  three  hundred  and  sixty  grains;  Saffron  and 
Red  Saunders,  each  one  hundred  and  twenty  grains  ;  having  introduced 
them  in  the  form  of  powder  moistened  with  diluted  alcohol  and  packed 
them  in  a  glass  percolator,  gradually  pour  upon  them  diluted  alco- 
hol until  two  pints  and  a  half  of  tincture  are  obtained. 

History. — The  introduction  of  cinchona  into  European  practice  as 
a  medicine  was  singularly  slow,  and  embarrassed  by  great  impedi- 
ments. Its  virtues  seem  to  have  been  familiar  to  the  Spaniards  in 
Peru,  after  the  conquest  of  that  country,  and  as  early  as  the  year  1600, 
but  it  acquired  no  settled  reputation  for  nearly  a  century  later.  It  is 
even  stated  by  Condamine,  that  in  1735,  the  natives  of  the  province  of 
Loxa,  whence  the  best  varieties  of  the  bark  were  procured,  attached 
but  little  value  to  it  as  a  medicine.  After  the  lapse  of  still  another 
centur}',  Humboldt  made  a  similar  remark,  and  even  quite  recently,  in 
1848,  Delondre  found  the  Indians  who  were  engaged  in  gathering  the 
bark  careless  about  taking  it,  although  they  were  nearly  all  deeply 
affected  with  malarial  cachexia.  This  indifference,  however,  is  not 
inconsistent  with  the  fact  stated  by  other  travellers,  that  the  bark  is 
highly  esteemed  by  those  of  the  natives  who  suffer  from  periodical 
fever  at  some  distance  from  the  sources  of  its  infection. 

Peruvian  bark  appears  to  have  been  first  carried  to  Europe  in  1632. 
But  according  to  Villarobel,  it  had  been  seven  years  in  the  possession 
of  the  Spaniards  before  any  trial  was  made  of  its  virtues.  A  certain 
ecclesiastic  of  Alcala  is  said  to  have  been  the  first  person  in  Spain  to 
whom  it  was  administered.  This  was  in  the  year  1639.  It,  however, 
became  more  generally  known  through  the  Count  of  Cinchon,  Viceroy 
of  Peru,  whose  wife  had  been  cured  by  it  of  intermittent  fever.  On 
his  return  to  Europe  about  1640,  he  carried  with  him  a  quantity 
of  the  medicine,  and  distributed  it  to  the  poor.  Owing  to  the  cir- 
cumstance which  led  to  its  importation  it  was  called  the  "Countess' 
powder."  Yet  the  indifference  or  the  hostility  of  the  Spanish  physi- 
cians towards  it,  as  a  new  remedy,  prevented  its  general  use,  nor  was 
so  great  a  boon  to  suffering  humanity  accepted  by  the  reluctant 
Faculty  until  public  sentiment  in  its  favor  was  determined  by  an 
authoritative  decision  of  the  head  of  the  Catholic  Church.  In  1643,  a 
Spanish  Jesuit,  Juan  de  Logo,  was  ordered  by  Pope  Innocent  X.  to 
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examine  the  bark,  and  on  the  favorable  report  of  his  Holiness'  chief 
physician,  it  was  declared  to  be  not  only  innocent,  but  most  salutary. 
In  1649  or  1650,  Brunacci,  the  Provincial  of  the  Jesuits,  brought  a 
large  quantity  of  it  with  him  from  America,  and,  a  great  council  of 
the  order  being  held  at  the  time,  a  good  opportunity  occurred  of  send- 
ing it  to  all  parts  of  Europe  by  the  brethren  on  their  return  to  their 
homes.  From  these  circumstances  it  acquired  the  name  of  Jesuits' 
hark  or  'powder. 

The  history  of  the  introduction  of  Peruvian  bark  into  medical  prac- 
tice forms  a  sad  commentary  upon  the  blindness  and  perversity  of 
human  nature.  Religious  and  scholastic  prejudices  conspired  to  reject 
and  contemn  one  of  the  most  valuable  discoveries  recorded  in  the 
history  of  medicine.  Protestant  bigotry  refused  to  admit  that  a  pow- 
der introduced  by  the  Jesuits,  and  called  after  them,  could  possibly 
possess  any  salutary  virtues,  and  the  Galenical  schools  would  not 
believe  that  a  medicine  could  cure  unless  its  operation  were  explicable 
according  to  their  established  dogmas.  These  fanatics  even  went  so 
far  as  to  attribute  the  ordinary  constitutional  results  of  malarial 
poisoning  to  the  new  remedy,  as  the  vulgar  of  the  present  day  are 
accustomed  to  do. 

For  many  years  the  bark  was  sold  at  a  very  high  price,  which 
prevented  its  virtues  from  being  completely  known,  or  a  proper 
method  adopted  for  its  administration.  On  this  account  many  physi- 
cians abandoned  it  as  an  uncertain  remedy  for  intermittent  fever,  and 
also  because  it  did  not  afford  security  against  a  return  of  the  parox- 
ysms. In  England  it  appears  to  have  been  used  pretty  extensively 
after  the  year  1660.  Yet  for  twenty  years  subsequent  to  this  date, 
its  virtues  were  imperfectly  acknowledged.  In  1662,  Guy  Patin 
declared  that  cinchona  does  not  cure  intermittent  fever,  and  that  he 
had  abandoned  its  use.  Even  in  1682,  Sydenham  spoke  of  it  with- 
out enthusiasm,  although  not  doubtingly.  Twenty  years  later  still, 
Torti  felt  himself  obliged  to  reiterate  the  assertion  that  it  is  a  most 
innocent  remedy.  It  is  not,  he  exclaims  indignantly,  either  venomous 
or  narcotic;  it  does  not  inspissate  the  humors,  nor  cause  jaundice,  dropsy, 
or  apoplexy,  nor  aggravate  the  fevers  it  is  alleged  to  cure ;  it  is  not 
that  sortilegious  and  diabolical  medicine  which  the  scribblers  and  phy- 
sicians of  the  17th  century  represented  it  to  be;  and  he  calls  Morton 
and  Sydenham  to  witness  with  himself  that  it  was  never  known  to 
injure  any  one.1  The  real  appreciation  of  the  value  of  cinchona  bark 
as  a  remedy  for  intermittent  fever,  must  be  attributed  to  an  English- 
man, Talbor  by  name.  He  was  an  apothecary  of  Cambridge,  but 
removed  to  London  about  the  year  1670.  He  professed  to  have  a 
very  successful  method  of  administering  the  bark,  but  he  kept  it  a 
secret.  The  jealousy  excited  in  the  College  of  Physicians  by  his  suc- 
cess obliged  him  to  seek  the  protection  of  the  Court,  and  the  King 
actually  issued  a  mandate  to  the  College  forbidding  them  to  molest 
or  disturb  him  in  his  practice.  After  having  become  famous  in  Eng- 
land, he  was  sent  for  to  France,  where  he  was  so  fortunate  as  to  cure 

1  Tberapeutice  Speoialis,  Lettere  a  Muratori. 

27 


418  SPECIFIC    TONICS.  [CLASS 

Conde",  Colbert,  and  the  Dauphin.  Louis  XIY.  purchased  his  secret 
for  2000  louis  dor.  and  an  annual  pension  of  2000  hvres,  besides  con- 
ferring upon  him  a  patent  of  nobility  and  a  ten  years'  monopoly  of  his 
remedy  For  a  time  the  bark  was  sold  at  exorbitant  prices,  a  single  dose 
costing  a  louis  dor.  Thus,  as  Sir  George  Baker  remarks,  in  record- 
ing the  principal  events  in  this  narrative:'  "Had  it  not  been  for  the 
casual  experience  of  an  uncivilized  people,  it  might  never  have  been 
discovered  that  there  existed  in  the  stores  of  nature  a  specific  febri- 
fuge. Had  not  the  influence  of  a  great  religious  society,  unconnected 
with  the  practice  of  physic,  counteracted  prevailing  prejudices,  at  an 
early  period,  this  medicine,  though  brought  into  Europe,  might  have 
long  remained  in  obscurity,  unknown,  and  useless.  And  lastly,  had 
not  physicians  been  taught  by  a  man  whom  they,  both  abroad  and  at 
home,  vilified  as  an  ignorant  empiric,  we  might  at  this  day  have  had 
a  powerful  instrument  in  our  hands,  without  knowing  how  to  use  it 
in  the  most  effectual  manner.'' 

In  the  middle  of  the  last  century  Peruvian  bark  began  to  be  pre- 
scribed in  continued  fevers  of  a  low  type,  and  acquired  the  character 
of  a  standard  remedy  in  these  affections  upon  the  recommendation  of 
Huxham,  Pringle,  Fordyce,  and  Cullen.  Haygarth,  Fothergill,  and 
Heberden  employed  it  in  gout  and  rheumatism  towards  the  close  of 
the  same  century. 

The  discovery  of  the  active  principles  of  cinchona  imperfectly  made, 
in  1803,  by  Duncan,  of  Edinburgh,  was  perfected  by  Pelletier  and 
Caventou,  in  1820,  as  far  as  regards  quinia  and  ciuchonia.  In  1833, 
Henry  and  Delondre  announced  the  existence  of  quinidia,  whose  true 
characters  were  more  fully  determined  by  M.  Pasture,  in  1852.  The 
introduction  of  the  two  former  alkaloids  into  practice,  which  dates 
from  1820  and  1821,  is  due  to  MM.  Double,  Magendie,  Chomel,  and 
Villerme,  in  France,  and  to  Drs.  Elliotson,  Dickson,  and  Barker,  in 
England.  By  whom  or  when  quinia  was  introduced  into  the  United 
States,  it  is  impossible  to  say,  since  the  leading  medical  journals  from 
1825  to  1830,  contain  little  respecting  the  medicine,  that  is  not  bor- 
rowed from  European  sources. 

Within  a  few  years  the  range  of  medical  experiment  with  quinia, 
and  the  other  alkaloids  and  constituents  of  cinchona  has  been  greatly 
extended  by  the  labors  of  Jacquot,  Monneret,  Eilliet  and  Barthez, 
and  especially  by  M.  Briquet,  whose  work  on  the  curative  action  of 
cinchona  and  its  preparations,  is  a  monument  of  singular  industry  and 
well  directed  zeal.2 

Action.  On  Animals. — The  experiments  which  were  at  first  per- 
formed to  determine  the  medical  properties  of  cinchona,  consisted  in 
applying  a  decoction  of  this  substance  to  the  various  solids  and  liquids 
of  the  economy.  The  tannin  of  the  decoction  produced  its  usual  phy- 
sical result,  coagulation  of  albumen,  and  this  was  tortured  into  various 
shapes  in  support  of  many  different  hypotheses.     But  no  practical  re- 

1  Med.  Trans,  of  the  College  of  Physicians  in  London,  iii.  173. 

2  Traite  Therapeutique  du  Quinquina  et  de  ses  preparations,  2eme  ed.     Paris,  1855. 
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suit  was  obtained.     We  must  come  down  to  a  period  subsequent  to 
that  of  the   discovery  of  quinia,  for  more  precise   notions   on   the 
subject.     From  experiments  performed  in  1829,  Desiderio  inferred 
that  sulphate  of  quinia  acts  upon  rabbits  as  a  stimulant,  and  that  its 
effects  are    heightened    by  alcohol    and  opium,  but    diminished  by 
cherry-laurel  water,  digitalis,  and  blood-letting.     But  Giacomini,  who 
repeated  these  experiments  in  1840,  came  to  a  directly  opposite  con- 
clusion.    In  truth  the  effects  observed  by  both  experimenters  were 
the  same;  but  Giacomini,  regarding  the  secondary  phenomena  alone, 
perceived  in  them  the  effects  of  sedation,  while  Desiderio,  finding 
venesection  an  efficient  remedy  for  the  primary  symptoms,  concluded 
them  to  be  the  result  of  stimulation.1     The  symptoms  actually  wit- 
nessed were  general  muscular  debility,  and  a  condition  resembling 
intoxication  ;  in  fact  they  closely  resembled  those  which  are  produced 
in  man  by  very  large  doses  of  quinia.     In  the  experiments  performed 
by  Magendie,  and  also  by  Melier,2  sulphate  of  quinia  given  to  dogs  in 
half  drachm  doses,  acted   poisonously,  and  was  rejected  from   the 
stomach  unless  the  oesophagus  was  tied.     When  this  precaution  was 
taken,  however,  death  occurred  in  the  course  of  about  twenty -four 
hours,  and  was  preceded  by  the  following  symptoms:  retching,  agita- 
tion, trembling,  and  an  unsteady  gait,  with  a  drooping  and  feeble 
aspect.     The  pupils  were  dilated,  the  pulse  frequent  (120),  and  coma, 
with  muscular  spasms,  and  labored,  stertorous  breathing,  preceded 
death.     On  dissection,  the  lungs  were  found  engorged  with  blood,  the 
vessels  of  the  brain,  and  also  of  the  stomach,  were  congested,  and  the 
blood  contained  in  them  was  liquid,  or  else  formed  a  soft,  gelatinous 
clot,  and  the  serum  was  turbid  and  discolored.     Similar  effects  were 
observed,  by  Dr.  Baldwin,  of  Florida,  in  some  experiments  performed 
by  him.3 

Comparative  Action  on  Animals  and  Man. — We  shall,  in  imitation 
of  those  who  have  investigated  this  subject  experimentally,  describe 
the  effects  of  sulphate  of  quinia  and  other  salts  of  cinchona  upon  the 
different  organs,  beginning  with  circulatory  apparatus. 

On  the  Circulation.  The  experiments  on  animals  performed  by 
Briquet  led  him  to  the  following  conclusions :  The  sulphate  of  quinia 
injected  into  the  veins  in  sufficient  quantity  suspends  at  once  the  action 
of  the  heart,  causing  death  by  syncope  and  destruction  of  the  heart's 
contractility ;  and  when  this  result  does  not  ensue,  the  movements  of 
the  heart  continue  for  several  days  to  be  slow  and  feeble.4 

In  small  doses  cinchona  and  its  preparations  increase  the  frequency 
of  the  pulse,  but  in  large  doses  appear  to  act  sedatively  upon  the  cir- 
culation. Thus  Giacomini  took  from  forty  to  fifty  grains  of  sulphate 
of  quinia  during  the  night,  and  found  that  his  pulse  fell  as  much  as 
twelve  beats  in  a  minute.  This  result  was  furnished  by  a  series  of 
experiments  which  lasted  forty-seven  days.     But  no  account  seems  to 

1  Academie  des  Sciences,  Oct.  1829  ;  Revue  Med.,  xcvi.  368. 

2  M.m.  de  l'Acad.,  x.  722.  3  Am.  Jour,  of  Med.  Sci.,  April,  1847. 

4  Dr.  Baldwin,  of  Montgomery,  Ala.,  in  his  experiments  upon  dogs,  found  the  fre- 
quency of  the  pulse  increased.  It  is  probable  that  the  alarm  of  the  animals  more 
than  counteracted  the  sedative  action  of  the  quinia  upon  the  heart. 
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have  been  taken  of  the  natural  subsidence  of  the  pulse  in  the  night 
time.  The  experiments  of  Favier,  if  accurate,  are  more  to  the  purpose. 
Under  the  influence  of  about  twelve  grains  a  day  his  pulse  fell  from 
the  normal  rate  to  57  and  then  to  50  beats  a  minute,  and  when  lour 
times  this  dose  was  taken  the  pulse  fell  to  45  and  40,  and  became 
thready.  Dr.  Mendenhall,  of  Cincinnati,  on  different  occasions  took 
two,  five,  ten,  and  twenty  grain  doses  of  sulphate  of  quinia,  but  the 
last' named  dose  alone  had  any  sensible  effect  upon  the  pulse,  increas- 
ing its  frequency  slightly.1  In  those  diseases  to  which  it  is  particularly 
applicable,  viz.,  periodical  fevers,  sulphate  of  quinia  undoubtedly 
reduces  the  frequency  of  the  pulse,  partly  by  its  direct  sedative  action, 
but  partly,  also,  it  may  be  presumed,  by  neutralizing  or  removing  the 
cause  of  vascular  excitement.  In  many  cases  the  pulsations  fall  so 
far  below  the  normal  rate,  as  to  leave  no  doubt  that  they  are  affected 
by  the  medicine.  M.  Legroux  found  this  sedative  influence  strikingly 
evident  in  acute  rheumatism,  the  pulse  falling  daily  by  as  much  as 
ten  beats,  and  at  the  same  time  becoming  small,  and  sometimes  inter- 
mittent.2 Drs.  Hunt  and  Mackie,  of  N.  O.,  reached  similar  results  in 
experiments  performed  by  them  on  convalescents  from  various  diseases 
in  1845.3  M.  Briquet,  wrho  cites  numerous  observers  in  proof  of  the 
sedative  action  of  quinia,  also  performed  many  experiments  of  his 
own,  and  appears  to  be  warranted  in  drawing  the  following  conclu- 
sions :  1.  Sulphate  of  quinia  in  large  doses  moderates  the  frequency  of 
the  pulse,  and  sustains  its  influence  for  several  daj-s  after  the  adminis- 
tration of  the  medicine  has  ceased.  2.  This  action  is  proportioned  to 
the  existing  frequency  of  the  pulse,  and  the  largeness  of  the  close  of 
the  medicine,  but  it  is  never  observed  when  less  than  fifteen  grains 
are  administered  at  once.  3.  An  intercurrent  inflammation  may  neu- 
tralize this  sedative  operation.  4.  The  pulse  is  diminished  in  force  as 
well  as  frequency.  5.  The  dose  required  to  produce  this  effect  occa- 
sions such  a  disturbance  of  the  system  as  to  render  its  administration 
improper,  unless  the  disease,  by  its  duration,  severity,  or  the  dangers 
it  involves,  exposes  the  patient  to  still  greater  risk. 

The  influence  of  the  salts  of  cinchona  on  the  blood  itself  is  variously 
appreciated  by  different  observers.  Bonora  and  Arvedi  state  that 
when  sulphate  of  quinia  is  administered  to  horses  in  large  doses,  the 
blood  drawn  loses  the  power  of  coagulating  which  it  previously  pos- 
sessed.4 So  Melier,  Monneret,  and  Magendie,  have  observed  that 
when  sulphate  of  quinia  is  given  to  animals,  or  is  taken  by  man  in 
poisonous  doses,  it  appears  to  lessen  the  coagulability  of  the  blood. 
M.  Legroux,  in  the  few  analyses  of  the  blood  made  by  him  in  cases  of 
acute  articular  rheumatism  treated  by  quinia,  found  the  proportion  of 
fibrin  diminished,  and  that  of  the  red  globules  increased.  Briquet,  on 
the  other  hand,  maintains  that,  whether  the  medicine  is  received  into 
the  stomach  or  injected  into  the  veins,  it  equally  augments  the  pro- 
portion of  fibrin  in  the  blood,  and  diminished  that  of  the  red  globules. 

1  Am.  Jour,  of  Med.  Sci.,  July,  1846,  p.  79. 

2  Journ.  de  Med.,  iii.  109. 

8  X.  0.  Med.  and  Surg.  Jour.,  and  Bulletin  of  Med.  Sci.,  ir.  19. 
4   MtLIEK,  loc.  cit. 
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These  different,  and  indeed  opposite  results,  do  not  at  present  appear 
to  be  reconcilable. 

On  the  Nervous  System.  When  the  salts  of  cinchona,  in  large  doses, 
are  administered  to  animals  by  the  stomach  or  otherwise,  they  derange, 
enfeeble,  and  finally  extinguish  nervous  action,  after  having  at  first 
occasioned  a  certain  degree  of  excitement,  attributable  perhaps  to  the 
local  irritation  of  the  salt  employed.  Afterwards  the  animal  staggers, 
becomes  agitated,  and  sometimes  convulsed,  and  then  assumes  a  dull, 
inanimate  expression,  and  subsides  into  a  state  of  apparent  debility 
and  torpor,  with  impaired  vision,  and  widely  dilated  pupils.  In  all 
such  experiments,  the  only  lesion  found  after  death  is  increased  vas- 
cularity of  the  membranes  of  the  brain. 

When  five  or  six  grains  of  sulphate  of  quinia  are  taken  by  an  adult 
man  at  a  single  dose,  or  two  or  three  times  that  quantity  in  the  course 
of  twelve  hours,  some  heaviness  and  confusion  of  thought  are  usually 
experienced ;  there  is  occasionally  headache,  and  frequently  buzzing  in 
the  ears,  vertigo,  and  unsteadiness  of  gait.  The  noises  in  the  ears  are 
various,  and  are  compared  to  the  ringing  of  bells,  the  striking  of  a 
clock,  the  rushing,  roaring  sound  of  water  or  of  steam.  When  the 
doses  are  larger,  or  are  repeated  more  frequently,  a  sense  of  fulness, 
tension,  and  pulsation  is  experienced  in  the  head ;  the  face  becomes 
suffused  and  animated,  the  eye  is  bright,  epistaxis  sometimes  occurs, 
the  patient  is  restless  and  agitated,  and  complains  of  muscular  twitch- 
ing in  the  limbs.  These  phenomena  are  of  several  hours'  duration, 
and  are  succeeded  by  some  exhaustion,  and  an  inclination  to  sleep, 
with  slight  torpor  and  muscular  debility.  If  as  much  as  thirty  grains 
are  given  daily,  in  divided  doses,  for  several  successive  days,  there  may 
be  observed  very  great  depression,  apathy,  and  somnolence,  a  very  un- 
steady gait,  hardness  of  hearing,  dimness  of  vision,  and  dilatation  of  the 
pupils ;  the  general  sensibility  is  very  obtuse,  the  muscular  movements 
are  feeble,  and  the  limbs  tremulous.  If,  finally,  the  dose  have  been 
excessive,  complete  loss  of  consciousness  may  occur,  sight  and  hearing 
may  entirely  fail,  the  skin  may  lose  its  sensibility,  and  the  limbs  their 
power  of  motion. 

Some  of  these  symptoms  may  be  more  particularly  noticed.  Head- 
ache seldom  becomes  so  severe  as  to  imply  danger ;  indeed,  in  some 
cases,  as  in  typhoid  fever,  this  symptom  has  appeared  to  be  relieved 
by  quinia.  The  deafness,  although  sometimes  very  great,  and  even 
complete,  is  alleged  never  to  be  permanent ;  but  this  rule  is  not  abso- 
lute, as  will  hereafter  be  shown,  at  least  in  regard  to  excessive  or  long 
continued  doses  of  the  medicine.  Tinnitus  aurium  usually  subsides 
in  a  few  days,  at  furthest.  The  eye  is  morbidly  sensitive,  and  expe- 
riences a  feeling  of  tension,  vision  is  subsequently  clouded,  objects 
appear  double  or  unnaturally  small,  and  finally,  very  large  doses  may 
produce  blindness.  In  that  case  the  pupils  are  largely  dilated.  This 
amaurosis  seldom  lasts  longer  than  a  day  or  two,  but  Briquet  men- 
tions a  case  in  which  it  did  not  cease  for  a  month.  Giddiness  and 
buzzing  in  the  ears  are  among  the  most  usual  effects  of  the  medicine, 
but  the  confusion  of  sight  and  faintness  which  accompany  them  cease 
as  soon  as  the  patient  lies  down.     They  are  apt,  however,  to  recur  for 
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several  days  whenever  the  erect  posture  is  assumed.  In  the  higher  de- 
grees of  cinchonism,  the  patient  sometimes  reels  as  if  intoxicated,  and 
presents  the  appearance  characteristic  of  the  invasion  of  low  fevers. 
In  a  few  cases  of  nervous  and  excitable  persons,  delirium  has  been 
observed,  sometimes  of  a  gay  or  noisy  description,  like  the  excitement 
produced  by  alcohol,' but  less  frequently  it  accompanies  a  dreamy, 
dull,  and  listless  condition.  In  a  few  instances,  also,  convulsions  have 
occurred,  either  when  the  dose  was  too  large,  or  when  it  was  given  to 
a  person  affected  with  cerebral  disease.  Finally,  when  an  overdose  is 
taken,  as  in  the  cases  cited  below,  a  state  of  debility  may  ensue  which 
gradually  deepens  into  collapse. 

3  Dr.  Hinkle  ascribes  to  cinchonia  the  production  in  children  under 
twelve  years  of  age  "a  peculiar  erythematic  hue  of  the  skin  which 
confined  itself  to  the  face,  thorax,  and  upper  extremities,  and  continued 
from  one  to  two  hours,  while  the  patient  was  under  its  full  influence." 
Nothing  of  a  similar  character  is  recorded  by  other  observers.  This 
physician,  also,  pronounces  it  to  be  less  nauseous,  and  more  acceptable 
to  the  stomach  than  quinia,  and  that  it  does  not  produce  fulness  of  the 
head  or  headache,  tinnitus  aurium  or  deafness.  The  same  virtues  are 
attributed  to  it  by  Dr.  Porcher.  M.  Bouchardat  also  alleges  that  it  is 
less  liable  to  produce  tinnitus  and  visual  disorders  than  quinia,  but 
that  in  smaller  doses  and  more  frequently  it  occasions  a  peculiar  and 
pretty  severe  tensive  pain  in  the  forehead.  In  doses  of  twelve  or 
fifteen  grains  it  is  much  more  apt  than  quinia,  he  remarks,  to  cause 
precordial  pain,  subsultus,  and  faintness  even  to  syncope.  All  of 
these  symptoms  were  noted  by  Moutard-Martin  in  experiments  upon 
himself  and  as  effects  of  the  medicine  upon  his  patients.  They  dis- 
plaj^ed  themselves  shortly  after  it  was  taken,  and  continued  for  half 
or  three-quarters  of  an  hour. 

On  the  Respiratory  Organs.  In  Melier's  experiments  upon  animals 
poisoned  with  sulphate  of  quinia,  their  lungs  were  found  to  be  engorged, 
but  M.  Briquet  insists  that  this  condition  resulted  from  the  protracted 
agony  of  the  animals,  already  exhausted  by  other  experiments,  and 
that  when  death  takes  place  from  the  sulphate  of  quinia  alone,  the 
lungs  are  quite  as  often  pale  as  engorged.  The  same  want  of  uni- 
formity exists  in  the  pulmonary  lesions  found  in  man  in  fatal  cases  of 
poisoning  by  this  salt.  That  the  lungs  are,  however,  embarrassed  in 
their  functions,  but  probably  through  the  nervous  more  than  the  cir- 
culatory system,  is  proved  by  observation.  It  is  not  unusual  for  per- 
sons under  the  use  of  large  doses  of  the  medicine  to  complain  of 
tightness  and  oppression  at  the  prsecordium,  while  the  face  grows  pale 
and  wears  a  look  of  distress.  Sometimes,  indeed,  there  is  severe  dys- 
pnoea, and  a  sibilant  rhonchus  is  heard  in  the  lungs.  Yet  there  is  no 
reason  to  believe  that  this  interference  with  respiration  predisposes  the 
lungs  to  become  engorged  or  inflamed. 

'  A  very  interesting  case  is  related  by  Dr.  Baldwin  of  a  man  affected  with  quotidian 
remittent  fever,  who  took  about  36  grains  of  sulphate  of  quinia  at  a  dose.  The  effect 
was  exhilarating.  The  patient  was  in  a  fine  humor,  talking  incessantly,  and  laugh- 
ing and  insisting  on  the  reality  of  events  which  were  purely  imaginary. — Am.  Journ. 
of  Med.  Sci.,  April,  1847,  p.  308. 
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On  the  Digestive  Organs.  Cinchona  and  its  preparations  have 
always  ranked  among  the  most  efficient  of  stomachic  medicines.  Its 
salts  have  less  energy  in  this  respect  than  the  bark  itself;  yet  they 
are  generally  employed,  and  sometimes  with  evident  advantage,  to 
strengthen  the  digestion  and  quicken  the  appetite.  In  large  doses, 
however,  they  manifestly  derange  the  stomach,  causing  a  sense  of  op- 
pression and  even  pain  in  this  organ ;  at  the  same  time  there  may  be 
dryness  and  bitterness  of  the  mouth;  and  a  foul  and  pasty  tongue, 
which  sometimes,  on  the  other  hand,  becomes  dry  and  brown  in  the 
centre,  while  its  edges  are  red  and  shining.  Not  unfrequently,  also, 
nausea  and  vomiting  occur  when  the  doses  are  too  often  repeated  ;  and 
if  the  administration  is  still  persisted  in,  all  the  symptoms  of  gastric 
inflammation  may  arise.  Analogous  effects  are  produced  in  the  in- 
testinal canal.  Small  doses  have  a  decided  tendency  to  produce  con- 
stipation, while  large  quantities  very  generally  occasion  diarrhoea. 
There  are  persons,  however,  who  experience  colic  with  diarrhoea  even 
from  very  small  doses  of  sulphate  of  quinia.  In  such  cases  the  ad- 
ministration of  the  medicine  should  be  guarded  by  opium. 

It  has  been  asserted  that  bark  influences  the  size  of  the  spleen, 
causing  it  to  contract  by  a  direct  agency  when  it  is  enlarged.  This 
action  is  more  probably  of  a  secondary  nature.  The  bark,  by  curing 
the  disease  which  maintains  the  spleen  in  an  enlarged  condition,  in- 
duces the  contraction  of  the  organ  in  the  same  way  as  it  favors  the 
restoration  of  all  the  impaired  functions.  Certain  experiments  of 
Valleix  upon  cases  of  ague  with  enlarged  spleen,  appear  to  show  that 
quinia  has  no  direct  influence  in  lessening  the  size  of  this  organ.1 
But  these  results  do  not  coincide  perfectly  with  those  obtained  by  Dr. 
Smith,  of  Madras,  and  which  the  reader  will  find  in  a  subsequent 
portion  of  this  article. 

On  the  Genito-urinary  Organs.  The  elimination  of  the  salts  of  cin- 
chona with  the  urine  exposes  these  organs  to  irritation.  If  the  urinary 
tract  be  anywhere  the  seat  of  disease,  it  is  apt  to  be  aggravated  by 
these  medicines.  This  effect  is  frequently  observed  in  gonorrhoea. 
Sometimes,  independently  of  such  a  cause,  the  patient  is  affected  with 
irritation  about  the  neck  of  the  bladder,  with  hsematuria,  or  with  re- 
tention of  urine.2 

Some  persons  have  attributed  to  quinia  an  emmenagogue  operation. 
Petitjean  affirms  that  he  has  so  frequently  seen  abortion  produced 
during  the  exhibition  of  quinia  in  intermittent  fever  that  he  has  ceased 
to  prescribe  it  for  pregnant  women.3  This  statement  is  opposed  by 
the  experience  of  Eodrigues,'1  and  Henry  attributes  the  supposed 
effects  of  quinia  to  the  disorder  of  the  general  health  and  the  mechan- 
ism of  the  paroxysm  in  malarial  fevers.5  Dr.  Rich,  of  Ga.,  ascribes  to 
this  medicine  the  power  of  arresting  menorrhagia  occurring  along 
with  obscure  intermittent  phenomena;  but  he  associated  it  with  direct 
styptics.  He  also  attributes  to  it  the  suspension  of  contractions  of  the 
uterus  threatening  abortion   under  similar   circumstances,6  and,  no 

1  Lancet,  Sept.  4th,  1847.  *  Dassjt,  Bull,  de  Therap.,  xv.  248. 

3  Braithwaita'a  Retros.,  1846,  ii.  222.  *  lb.,  iv  263. 

5  Boston  Med.  and  Surg.  Jour.,  1854.  6  Charleston  Jour.,  xv.  179. 
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doubt  correctly,  so  far  as  it  neutralizes  the  disturbing  malarious 
element.  It  Las  also  been  alleged  that,  on  the  one  hand  it  renders 
uterine  contractions  more  active  during  labor,  and  on  the  other,  that 
it  is  an  efficient  means  of  overcoming  rigidity  of  the  os  uteri.1  Pos- 
sibly when  large  doses  of  the  medicine  are  given  to  females  the  irri- 
tation produced  by  it  in  the  bladder  may  be  propagated  k)  the  uterus, 
occasioning  good  or  evil  effects  according  to  the  existing  condition 
of  that  organ.     But  evidence  upon  this  point  is  still  wanting. 

Local  Action. — When,  a  salt  of  quinia  is  applied  to  the  denuded  cutis 
it  occasions  severe  burning  and  smarting  pain,  and  sometimes  forms  a 
superficial  eschar.  M.  Trousseau  refers  to  two  cases  in  which  an 
eschar  of  half  a  line  in  thickness  was  produced.  M.  Briquet  relates 
that  a  female  patient  of  his  for  whom  he  prescribed  baths  to  be  taken 
at  intervals  of  several  days,  each  of  them  containing  about  half  an 
ounce  of  sulphate  of  quinia,  experienced  a  prickling  and  smarting 
sensation  in  the  skin  during  the  bath,  and  after  leaving  it  her  body 
was  covered  with  red  spots  which  were  succeeded  by  an  eruption  of 
acute  lichen. 

Poisonous  Effects. — The  earlier  historians  of  cinchona  did  not  fail  to 
notice  that  ill  effects  occasionally  arise  from  its  use,  such  as  gastric  de- 
rangement, colic,  diarrhoea,  headache,  restlessness,  sleeplessness,  and 
deafness;  but  these  symptoms  were  always  temporary,  and  seldom 
reached  so  high  a  degree  as  to  excite  alarm.  But  after  the  discovery 
of  quinia  which  contained  in  a  small  bulk  the  principal  powers  of  the 
medicine,  cases  occurred  which  were  distinguished  by  very  alarming 
symptoms,  such  as  delirium,  coma,  blindness,  deafness,  gastralgia,  epi- 
leptiform convulsions,  dyspnoea,  aphonia,  paralysis,  congestion  of  the 
lungs,  and  hematuria.  Trousseau  speaks  of  a  young  woman  who 
was  delirious  for  a  whole  day  after  taking  twenty  grains  of  sulphate 
of  quinia.  In  another  case,  that  of  a  male,  forty-six  grains  rendered 
the  patient  blind,  deaf,  and  delirious,  and  so  giddy  as  to  be  unable  to 
walk.  He  also  vomited  continually.  A  case  is  reported  by  Gelinau 
of  a  delicate  and  nervous  lady  who  after  taking  ten  grains  of  sulphate 
of  quinia  on  an  empty  stomach  was  attacked  in  about  two  hours,  with 
violent  abdominal  pains,  rigors,  and  general  prostration  with  cold  sweats. 
The  face  was  pale,  the  eyes  sunken,  the  pupils  dilated,  the  teeth 
clenched  and  the  limbs  stiff;  confused  answers  were  given  to  questions ; 
the  respiration  was  calm,  the  pulse  60.  In  about  an  hour  the  pulse 
rose  to  80,  there  were  ringing  and  buzzing  in  the  ears,  and  the  cata- 
menia,  which  were  not  then  due,  made  their  appearance.  The  next 
day  the  patient  was  as  well  as  usual,  except  that  she  suffered  from 
dulness  in  the  head  and  heaviness  of  the  limbs.2  Giacomini  reports 
the  case  of  a  man  of  middle  age  who  took  by  mistake  about  three 
drachms  of  sulphate  of  quinia  at  a  single  dose.  lie  gradually  became 
giddy  and  feeble  and  then  insensible.  Nine  hours  after  taking  the 
medicine  he  lay  motionless  and  pallid,  the  fingers  were  bluish  and 
cold,  and  the  whole  surface  cool,  the  respiration  slow  and  suspirious, 
the  pulse  regular,  but  slow  and  hardly  perceptible,  the  pupils  widely 

•  Ball,  de  Therap.,lxii.  180.  ■  Ball,  de  Therap.,  lxiii.  234. 
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dilated,  the  sight  and  hearing  almost  extinct,  and  the  voice  extremely 
feeble  ;  the  thirst  was  great,  the  tongue  pale  and  moist,  and  the  breath 
cold.  The  patient  could  not  leave  his  bed  until  the  fifth  day.1  A 
similar  case  is  narrated  by  Dr.  Baldwin  in  which  sixty-eight  grains 
were  taken  in  the  course  of  about  twenty  hours.3  A  case  is  reported 
of  a  man  who  after  taking  three  doses  of  sulphate  of  quinia,  each  of 
eight  grains,  and  at  intervals  of  four  hours,  experienced  the  usual 
phenomena  of  cinchonism,  then  became  drowsy,  and  afterwards,  by 
degrees,  hemiplegic.  He  did  not  recover  the  use  of  his  limbs.3  Graefe, 
of  Berlin,  met  with  two  cases  of  amaurosis  which  he  attributed  to 
quinia,4  and  Simon  several  of  haemoptysis  following  the  administration 
of  this  substance  to  persons  affected  with  intermittent  fever.5 

But  the  evidences  of  the  poisonous  properties  of  this  drug  are  also 
furnished  by  cases  in  which  it  proved  fatal  to  life.  Four  such  cases 
are  collected  by  M.  Melier.8  In  one  of  these  the  patient  was  affected 
with  delirium  and  coma,  and  died  on  the  second  day.  Guersant  has 
given  an  account  of  a  physician  and  his  wife,  both  of  whom  were 
poisoned  by  this  preparation,  the  former  fatally,  after  taking  nearly 
five  ounces  of  sulphate  of  quinia  within  the  space  of  eight  or  nine 
days.  The  symptoms  were  such  as  have  been  detailed  in  the  case  of 
Giacomini.7  Dr.  Baldwin  has  reported  the  case  of  a  child,  six  years 
of  age,  who  died  from  taking  eight  grains  of  this  salt,  in  two  doses, 
with  an  interval  of  three  hours  between  them,  and  with  symptoms 
like  those  already  described.8  Whenever,  in  such  cases,  the  body 
has  been  examined  after  death,  the  same  lesions  have  been  found  as 
upon  dissection  of  animals  destroyed  by  the  same  cause,  viz.,  con- 
gestion of  the  lungs  and  brain,  and  in  some  degree  also  of  the 
stomach. 

A  fatal  effect,  it  has  just  been  stated,  may  follow  the  administration 
of  comparatively  small  quantities  of  quinia.  Such  doses,  when  conti- 
nued, have  occasionally  produced  toxical,  but  less  serious  consequences. 
Dr.  Van  Buren  saw  partial  loss  of  hearing  result  from  taking  two 
grain  doses  of  quinia  for  a  period  of  two  weeks,  and  a  case  of  amblyopia 
of  three  weeks'  duration,  and  quite  intractable,  follow  the  use  of  four 
grain  doses  every  four  hours  for  a  week.9 

But  in  some  cases,  it  should  be  borne  in  mind,  enormous  doses  have 
been  taken  without  fatal  or  even  alarming  consequences.  In  the  case  of 
the  lady  related  by  Guersant,  and  referred  to  above,  about  600  grains 
were  used  within  the  space  of  a  few  hours.  Banquier  states  that  one 
of  his  patients  took  seventy-two  grains  of  sulphate  of  quinia  by  mis- 
take, and  without  hurt;  and  Tomasi  cli  Spineto  asserts  that  ninety 
grains  may  be  given  several  times  a  day  without  danger.10  "A  medical 
friend  in  Alabama,"  says  Dr.  Dickson,  "assures  us  that  he  had  admi- 
nistered thirty  grains  of  the  solution  of  quinine  every  hour  for  seven- 
teen successive  hours ;  and  we  have  heard  authentically  of  a  Western 

1  M  :moires  de  PAcad.  de  Med.,  x.  731. 

2  Aiuer.  Jour,  of  Med.  Sci..  April,  1847,  p  295. 

3  Western  Lancet,  xviii.  175.  *  Bull,  de  Therap.,  lv.  141. 

•  Ihid.,  lx.  140.  e  Memoires  de  l'Acad.  de  Med.,  x.  733. 

7  Diet,  de  M6d.,  2eme  fid.,  xxvi.  569.       8  Am.  Jour,  of  Med.  Sci.,  April,  1847,  p.  293. 
9  N.  Y.  Jour,  of  Med.,  vi.  81.  10  Mitschkblich,  Lehrbuch,  i.  295. 
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physician,  who  emptied  into  the  stomach  of  a  patient  laboring  under 
bilious  remittent,  an  ounce  bottle  of  sulphate  of  quinine  in  one  night. 
From  thirty  to  fifty  grains  are  now  spoken  of  as  not  unfamiliar  doses, 
and  even  one  hundred  grains  are  occasionally  given  at  once,  and,  we 
are  assured,  both  with  safety  and  striking  success."1  Dr.  Drake  men- 
tions a  man  at  Memphis,  Tenn.,  who  took  eighty  grains  of  quinia  at  a 
sino-le  dose,  and  another  at  Montgomery,  Ala.,  who  consumed  an  ounce 
in  the  course  of  three  days,  and  recovered.  At  Plaquemine,  La.,  an 
old  lady  used  ten  grains  every  two  hours,  until  an  ounce  had  been 
taken.  No  bad  effects  followed.2  It  must  not  be  forgotten  that  sul- 
phate of  quinia  is  often  largely  adulterated.  This  fact  may  help  to 
explain  the  innocuousness  of  the  medicine  in  some  of  the  many  cases 
resembling  the  above,  which  are  said  to  be  of  frequent  occurrence  in 
the  western  and  southern  portions  of  the  United  States. 

Mode  of  Action  of  Cinchona  and  its  Salts. — That  the  active 
principles  of  cinchona  may  undergo  absorption  by  the  sound  skin,  can 
hardly  be  doubted,  when  it  is  remembered  how  often  intermittent 
fever  has  been  cured  by  bark  jackets,  baths,  &c.  The  results  imme- 
diately to  be  noticed  merely  prove  that  the  salts  of  cinchona  are  not 
so  absorbed  in  sufficient  quantity  to  be  detected  in  the  urine.  Martin 
Solon  concluded,  from  a  number  of  experiments  instituted  by  himself, 
that  sulphate  of  quinia  is  not  absorbed  by  the  skin,  even  when  de- 
nuded of  its  epidermis.3  But  other  writers,  and  among  them  Mitscher- 
lich,4  state  unequivocally  that  it  is  absorbed  in  the  latter  case.  While 
the  cuticle  remains  unbroken  it  is  probable  that  a  comparatively 
trilling  degree  of  absorption  takes  place.  The  carefully  conducted 
experiments  referred  to  by  Briquet,  and  those  performed  by  himself, 
show  that  however  applied  to  the  sound  skin,  sulphate  of  quinia  can- 
not be  detected  in  the  urine.  It  is,  however,  absorbed  by  the  denuded 
cutis  in  small  quantities.  If  applied  in  substance  it  causes  severe 
pain,  as  already  stated ;  but  dissolved  in  water,  or  incorporated  with 
simple  ointment,  the  application  is  less  severe. 

This  salt  is  readily  absorbed  by  the  mucous  membranes,  and  is 
found  substantially  in  the  blood,  which  dissolves  it  much  more  readily 
than  water.  It  has  been  detected  also  in  the  saliva,  the  bronchial  mu- 
cus, the  tears,  and  milk,  and  in  the  serum  of  dropsical  effusions.  It 
is  eliminated  very  slightly  with  the  perspiration  and  the  fasces.  On  the 
other  hand,  one-half  of  the  quantity  taken  may  be  recovered  from  the 
urine.  A  portion,  also,  is  presumed  to  be  decomposed.  According  to 
Dietl,  the  urine  of  healthy  persons  becomes  more  rapidly  charged  with 
quinia  than  that  of  diseased  persons,  and  the  urine  of  the  voung  than 
that  of  the  old.  In  disease,  also,  he  states  that  it  frequently  does  not 
show  its  presence  in  the  urinary  secretion  for  several  days ;  and,  on 
the  other  hand,  that  it  continues  to  be  eliminated  for  some  days  after 
its  use  has  been  suspended.5  According  to  Ranke,  the  sulphate  of 
quinia  diminishes  the  quantity  of  uric  acid  in  the  urine.6 

1  South.  Jour,  of  Med.  and  Pharm.,  i.  9. 

2  Diseases  of  the  Interior  Valley  of  North  America,  i.  777. 

s  Bull,  de  Therap.,  xxvii.  466.  *  Op.  cit.,  i.  294.     ' 

*  Canstatt's  Jahresbericht.,  1854,  p.  154.      6  Times  and  Gaz.,  May,  1857,  p.  537. 
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The  experiments  of  M.  Briquet  led  him  to  conclude  that  the  consti- 
tutional influence  of  a  full  dose  of  sulphate  of  quinia  (15  grains)  be- 
gins to  be  manifested  within  a  quarter  of  an  hour  after  it  is  taken, 
and  that  of  a  dose  of  six  grains,  in  about  an  hour ;  also,  that  sensible 
effects  are  rarely  observed  when  the  dose  is  less  than  four  grains. 
Hence,  it  is  evident  that  whenever  a  prompt  and  decided  effect  is  re- 
quired, the  dose  must  be  large.  The  salts  of  the  other  alkaloids  of 
cinchona  are  subject  to  the  same  law.  The  duration  of  the  symptoms 
to  which  they  give  rise  is  proportioned  to  their  dose.  When  six  or 
eight  grains  of  sulphate  of  quinia  are  taken  at  once,  their  sensible 
action  upon  the  nervous  system  ceases  in  the  course  of  two  or  three 
hours,  while  that  of  fifteen  grains  lasts  from  three  to  five  hours.  When 
twelve  or  fifteen  grains  are  taken  in  divided  doses,  during  as  many 
hours,  their  influence  is  sustained  for  eight  or  ten  hours  after  the  last 
dose ;  and  when  the  doses  are  augmented,  the  effects  are  proportion- 
ately prolonged.  If,  however,  decidedly  morbid  symptoms  arise,  such 
as  giddiness,  deafness,  &c,  they  may  be  of  much  greater  duration. 

Circumstances  modifying  the  Operation  of  the  Salts  of  Quinia. — Age. 
According  to  M.  Baudelocque,  the  functional  disturbance  caused  by 
these  preparations  is  less  decided  in  children  than  in  adults.  He  states 
that  even  when  as  much  as  thirty  grains  a  day  of  sulphate  of  quinia 
are  given  to  children,  it  occasions  neither  vomiting,  headache,  delirium, 
staggering,  colic,  nor  diarrhoea,  and  only  a  slight  degree  of  buzzing  in 
the  ears;  on  the  other  hand,  it  displays  unusual  activity  in  persons 
advanced  in  life,  prostrating  the  strength,  disturbing  the  mind,  occa- 
sioning ataxic  symptoms,  deranging  the  bowels,  and  irritating  the 
urinary  passages. 

Sex.  In  females  absorption  of  the  salts  of  quinia,  as  shown  by 
their  appearance  in  the  urine,,  is  more  active  than  in  men,  and  in  ac- 
cordance with  this  fact,  their  influence  upon  the  nervous  system  is 
proportionately  greater.  Especially  is  the  delirium  produced  by  large 
doses  of  these  medicines  most  frequent  in  women.  It  is  estimated  by 
M.  Briquet  that  the  dose  proper  for  them  is  one-fifth  less  than  may  be 
given  to  men. 

Depletion.  M.  Briquet  infers  from  his  experiments  and  observations 
that  depletion  favors  the  operation  of  sulphate  of  quinia,  while  diffu- 
sible stimulants,  such  as  wine  and  coffee,  diminish  and  counteract  it. 
Such  is  also  the  conclusion  of  Giacomini  from  his  own  experiments.1 
Loss  of  blood  augments  the  sedation  from  large  doses  of  the  medicine 
partly  by  its  own  immediate  influence  and  partly  by  promoting  the 
absorption  of  the  salt. 

Antagonism  of  Opium  and  Quinia.  M.  Briquet  is  of  opinion  that 
opium  mitigates  the  cerebral  excitement  which  is  a  primary  effect  of 
quinia,  and,  on  the  other  hand,  augments  the  sedation  which  charac- 
terizes the  secondary  effects  of  the  latter,  and  hence  that  a  full  dose 
of  opium  renders  a  corresponding  quantity  of  quinia  less  perturbative 
and  more  efficient.  This  combination  is  very  important  in  acute  rheu- 
matism as  well  as  in  periodical  fevers.     Great  care  has  recently  been 

1  Annuaire  de  Therap.,  1843,  p.  175,  &c. 
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bestowed  on  the  operation  of  these  two  medicines,  which  seem  to  be 
adapted  by  their  antagonism  to  meet  very  numerous  and  important 
therapeutic  indications.  In  a  very  interesting  paper  upon  asthenic 
pneumonia,  published  by  Dr.  Gordon,  in  1856,'  the  value  of  quinia  in 
the  treatment  of  the  disease  is  strikingly  illustrated,  and  the  state- 
ment is  subjoined  that  in  the  opinion  of  Dr.  Corrigan,  its  mode  of 
action  is  to  stimulate  the  capillaries  of  the  lung,  i.  e.  to  promote  their 
contraction,  and  therefore  to  prevent  or  overcome  the  engorgement 
which  forms  the  physical  element  of  the  disease.  In  1858,  Gubler* 
observed  that  after  taking  a  full  dose  of  quinia,  he  experienced  tinnitus 
in  the  left  ear  only,  and  this  effect  recurred  on  several  occasions.  It 
then  occurred  to  him  that  he  was  at  the  same  time  suffering  from 
hemicrania  of  the  opposite  side,  an  affection  to  which  he  was  subject, 
and  he  suspected  that  the  vascular  congestion  of  this  side  might  have 
prevented  the  toxical  effects  of  the  quinia  from  being  developed.  If 
so,  he  conjectured,  the  sensation  produced  by  the  quinia  must  be  due 
to  an  opposite  condition,  viz:  a  diminished  quantity  of  blood  in  the 
cerebral  vessels.  Some  time  afterwards,  while  treating  a  case  of  acute 
articular  rheumatism,  for  which  he  had  prescribed  four  grains  of 
extract  of  opium,  and  twenty-three  grains  of  sulphate  of  quinia,  he 
was  surprised  to  find  that  the  appropriate  effects  of  both  medicines 
were  entirely  wanting.  But  when  the  quinia  alone  was  administered, 
its  usual  effects  were  fully  developed.  From  these  premises,  and  from 
a  consideration  of  the  peculiar  symptoms  produced  by  quinia  and  opium 
respectively,  of  the  fact  that  while  opium  causes  fulness  of  the  vascular 
system  with  a  tendency  to  the  skin  and  an  expansive  excitement  of  the 
brain  and  the  senses,  followed  by  sleep  or  active  delirium  according  to 
the  dose,  quinia  occasions  vertigo  and  tendency  to  syncope,  a  stumbling 
gait,  headache,  buzzing  of  the  ears,  and  an  indisposition  to  sleep — from 
■which  opposite  phenomena  he  concluded  their  causes  to  be  equally 
antagonistic,  and  that  while  opium  stimulates  the  nervous  system  by 
an  excess  of  blood,  quinia  restrains  its  action  by  producing  a  con- 
traction of  the  bloodvessels  and  especially  of  their  capillary  extremi- 
ties. The  last  link  in  this  ingenious  induction  adapts  itself  very  well 
to  the  fact  brought  to  light  by  the  researches  of  Dr.  Hammond  and 
others,  viz:  that  during  the  paroxysm  of  intermittent  fever  the  elimi- 
nation of  a  large  quantity  of  phosphoric  acid  with  the  urine  occurs, 
and  is  prevented  by  the  administration  of  sulphate  of  quinia.  As  this 
acid  can  be  derived  from  the  nervous  system  only,  it  must  cease  to  be 
disengaged  in  excess  when  the  undue  action  of  the  blood  upon  the 
nervous  tissue  is  prevented. 

It  does  not  follow,  however,  from  the  demonstrated  antagonism  of 
opium  and  quinia  that  the  two  agents  ought  not  to  be  simultaneously 
administered.  Their  peculiarities  of  action,  on  the  contrary,  would 
rather  indicate  that  as  in  the  case  of  many  other  medicines,  each  may 
serve  to  qualify  the  action  of  the  other  so  as  to  produce  therapeutic 
effects  when  they  are  associated  which  could  not  be  so  readily  attained 
in  any  other  manner.     Some  of  these  have  been  suggested  by  Dr.  Niv- 

1  Dublin  Quart.  Jour.,  xliii.  95.  *  Abeille  Med.,  xv.  177. 
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ison.1  Thus,  in  many  acute  inflammations,  experience  has  shown  that 
opium  in  full  doses  constitutes  an  efficient  remedy;  but  experience 
has  also  taught,  and  the  above  views  explain  in  what  manner,  that 
quinia  simultaneously  administered  prevents  the  narcotic  action  of 
the  former  remedy,  and  yet  co-operates  with  it  by  controlling  the 
action  of  the  capillaries.  The  latter  medicine  also  tends  to  prevent 
the  pulmonary  congestion  which  the  former  may  occasion,  to  mode- 
rate the  secondary  effects  of  opium,  to  lessen  the  tendency  to  narcotism 
which  it  produces  in  exhausted  states  of  the  system,  and  even  to  cor- 
rect the  effects  of  an  over  dose  of  this  medicine.  Conversely,  the 
sedative  influence  of  quiuia  may  be  regulated  and  controlled  by  its 
judicious  combination  with  opium.  In  fact  the  employment  of  these 
two  medicines  according  to  the  peculiar  state  of  disease,  and  the  parti- 
cular impression  desired  to  be  made  upon  the  nervous  and  vascular 
systems,  affords  very  many  grades  of  influence  which  will  be  found 
extremely  useful  in  the  hands  of  a  skilful  therapeutist. 

The  power  which  cinchona  and  quinia  exhibit  of  controlling  alcoholic 
intoxication,  and  which  is  illustrated  elsewhere,  appears  to  be  of  the 
same  nature  as  that  which  enables  them  to  limit  the  effects  of  opium. 

Nature  of  the  Action  of  Sulphate  of  Quinia. — M.  Briquet  infers  from 
his  own  experiments,  and  from  the  evidence  of  other  observers,  that 
sulphate  of  quinia  "is  not  a  stimulant,  but  a  cooling  and  calming 
remedy."2  This  judgment  is  inadmissible  if  applied  to  small  doses  of 
the  medicine,  but  appears  to  be  correct  as  regards  large  doses,  particu- 
larly if  the  word  sedative  be  substituted  for  the  terms  employed  by 
M.  Briquet.  Such  is,  indeed,  the  fact  with  respect  to  other  stimulant 
agents,  such  as  opium  and  alcohol.  Like  these,  also,  quinia  may  with 
propriety  be  regarded  as  a  sedative  of  morbid  excitability  in  diseases 
to  which  it  is  appropriate;  for,  in  many  affections,  as  typhus  fever 
and  delirium  tremens,  the  excitement  and  derangement  of  function 
which  characterize  them  are  the  result  of  debility  and  subside  when 
the  nervous  system  is  strengthened  by  stimulants.  But  quinia  is  not 
merely  a  stimulant,  it  exerts  a  sustained  action  which  diffusible  stimu- 
lants cannot  imitate,  and,  for  a  much  longer  period  than  they  do,  forti- 
fies the  system  against  its  internal  tendencies  to  morbid  action.  Un- 
like them  also,  it  does  not  leave  behind  it  a  degree  of  debility  propor- 
tioned to  the  excitation  which  preceded  its  administration.  It  is,  in 
other  words,  a  tonic  stimulant  when  given  in  doses  of  medium  size,  as 
it  is  a  sedative  when  administered  in  large  doses.  In  smaller  doses  still 
it  is  purely  tonic,  and  its  mode  of  action  would  seem  to  belike  that  of 
bitter  tonics  generally,  and  to  depend  chiefly  upon  a  local  impression 
made  upon  the  mucous  membrane  of  the  stomach.  Apart  from  that 
influence  of  large  doses  which  approaches  or  even  reaches  a  toxical 
degree,  we  cannot  find  anything  in  the  operation  of  cinchona  which 

'  Am.  Jour,  of  Med.  Sci.,  July,  1SG1,  p.  51. 

8  It  may  be  mentioned  that  this  view  of  the  action  of  quinia  was  long  ago  contended 
for  by  Dr.  J.  W.  Monett,  of  Washington,  Miss.  (Anf.  Journ.  of  Med.  Sci.,  Nov.  1833, 
p.  33.)  This  writer  maintained  that  quinine  "contains  the  febrifuge  essence  of 
bark  uncombined  and  without  any  tonic  property  whatever."  He  further  declared 
that  it  is  a  febrifuge  because  it  is  contra-stimulant. 
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entitles  it  to  be  classed  with  sedative  medicines.  When  administered 
in  large  doses,  like  opium  or  alcohol  similarly  given,  it  directly  de- 
presses the  activity  of  the  nervous  and  circulatory  systems,  and  in 
addition  appears  to  exert  some  influence,  both  upon  the  constitution 
and  vitality  of  the  blood,  since  it  is  only  upon  such  a  supposition 
that  the  sanguineous  effusions  and  congestions  which  it  sometimes 
causes  can  be  explained.  Conceding  such  a  change  to  exist,  it  must  be 
added  to  the  causes  of  sedation  already  admitted. 

The  inventor  of  homoeopathy  imagined  cinchona  to  be  capable  of 
generating  a  febrile  paroxysm  resembling  that  of  intermittent  fever, 
and,  indeed,  this  notion  was  a  fundamental  principle  of  his  system. 
Here  and  there  in  the  annals  of  medicine  may  be  found  a  case  in 
which  a  similar  effect  is  attributed  to  quinia;  and  we  know  that  poi- 
sonous doses  of  the  medicine  induce  a  condition  resembling  somewhat 
the  cold  stage  of  a  malignant  intermittent  fever.  But  of  the  former 
cases  it  is  sufficient  to  say  that  quinia,  like  other  local  irritants  and 
tonics,  sometimes  occasions  a  transient  excitement  of  the  circulation  and 
of  the  nervous  system ;  and  of  the  latter  as  well  as  of  these,  it  may  be 
remarked  that  quinia,  in  no  conceivable  dose  or  combination,  ever 
generated  that  which  is  essential  to  the  disease  in  question,  a  periodi- 
cal succession  of  similar  paroxysms. 

Action  of  the  Salts  of  Cinchona  compared. — According  to  M.  Briquet, 
affects  the  nervous  system  in  the  same  manner  as  quinia,  but 
is  one-third  feebler.  But  the  experiments  of  MM.  Bouchardat,  De- 
londre,  and  Girault1  have  led  to  a  somewhat  different  conclusion. 
They  proved  that  sulphate  of  cinchonia  is  more  poisonous  to  frogs  and 
dogs  than  sulphate  of  quinia.  They  also  showed  a  difference  between 
the  two  salts  in  their  mode  of  action  upon  man.  The  former  does  not 
so  speedily  produce  buzzing  in  the  ears  and  disordered  vision,  but,  on 
the  other  band,  it  occasions  more  constantly  than  the  sulphate  of  quinia, 
and  in  smaller  doses,  a  peculiar  pain  in  the  anterior  part  of  the  head, 
with  a  remarkable  sense  of  oppression  there.  These  phenomena  are 
produced  by  doses  of  from  twelve  to  fifteen  grains  of  sulphate  of  cin- 
chonia, which  also  occasions,  more  frequently  than  the  other  salt,  pains 
about  the  prsecordium,  subsultus  tendinum,  and  general  debility  and 
faintness. 

Quinidia  has  the  same  effect  and  in  the  same  degree  as  quinia  ;  and 
quinoidia  does  not  differ  sensibly  from  these,  except  that  it  is  more  apt 
to  irritate  the  digestive  tube,  producing  nausea,  a  burning  epigastric 
pain,  thirst,  colic,  and  diarrhoea.  A  derangement  of  the  same  sort 
was  very  frequently  produced  by  •powdered  cinchona  while  it  was  still 
customary  to  administer  this  drug,  and  when  it  was  taken  for  a  long 
time  together,  serious  symptoms  arose  from  the  accumulation  of  its 
ligneous  particles  in  the  bowels.* 

1  Supplement  a  PAnnuaire  de  Therap.  pour  1856,  p.  153. 

2  The  following  summary  of  the  action  of  cinchona  and  its  salts  is  abridged  from 
M.  Briquet,  and  will  perhaps  afford  the  reader  in  a  brief  and  connected  view,  a  more 
distinct  idea  of  this  important  subject  than  is  conveyed  in  the  text. 

Three  or  four  grains  of  the  sulphate  of  quinia.  or  an  equivalent  portion  of  cinchona, 
increase  the  activity  of  the  circulatory,  respiratory,  and  nutritive  functions.  An 
agreeable  warmth  is  felt  at  the  epigastrium,  aui  extending  thence  to  the  neighboring 


IT  ]  CINCHONA.  431 

Eemedial  Employm  ent.  As  a  Prophylactic  against  Malarious  Dis- 
eases.— It  has  long  been  believed  that  cinchona  not  only  cures  periodi- 
cal fevers,  but  that  it  also  is  able  to  prevent  their  development  in  the 
system.  Indeed,  as  we  are  informed  by  Dr.  Bryson,'  there  is  a  standing 
rule  in  the  British  navy,  when  seamen  are  sent  ashore  in  tropical  mala- 
rious regions,  that  a  dose  of  bark  in  wine  shall  be  administered  to  each 
man  as  a  prophylactic  medicine.  Owing  partly  to  a  neglect  of  this 
rule,  or  a  repugnance  to  taking  the  nauseous  dose,  and  partly  to  the 
inadequate  mode  of  its  administration,  confidence  was  lost  in  the  effi- 
cacy of  the  prescription.  But  of  late  years  a  different  system  has  pre- 
vailed. Amorphous  quinia,  dissolved  in  wine,  has  been  substituted 
for  the  bark,  and  it  has  been  given  not  only  on  the  day  of  exposure, 
but  also  for  fourteen  days  after  the  exposure  has  ceased.  Various 
testimony  is  cited  by  Dr.  B.  to  prove  that  on  the  most  pestilential  of 
all  naval  stations,  the  western  coast  of  Africa,  the  crews  of  vessels  can 
be  kept  nearly  free  from  malarial  fevers,  chiefly  by  means  of  the 
measure  which  has  been  described.  These  statements  have  been  fully 
confirmed  by  the  subsequent  experience  of  Mr.  Hayne  upon  the  same 
station,2  by  British  army  and  navy  medical  officers  in  the  Crimea,  in 
India,  and  in  South  America,  and  by  explorers  in  the  most  pestilential 
of  all  regions,  the  western  coast  and  the  rivers  of  Africa.  American 
physicians  have  not  been  behind  their  foreign  brethren  in  perfecting 
the  demonstration  of  the  precious  truth  which  enables  soldiers  and 
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organs  ;  the  pulse  rises,  perspiration  occurs,  and  all  the  functions,  including  those  of 
the  brain,  are  rendered  more  active.  These  effects  are  more  distinctly  produced  by 
bark  than  by  its  alkaloids.  If  the  administration  of  bark  is  continued,  the  blood 
becomes  richer  and  nutrition  more  active. 

Larger  doses,  consisting  of  or  representing  twelve  grains  of  sulphate  of  quinia,  give 
rise  to  a  different  order  of  phenomena.  Within  the  first  two  hours  a  marked  cerebral 
excitement  occurs,  with  tensive  and  throbbing  headache,  morbid  sensibility  of  the 
eyes  to  light,  buzzing  and  ringing  in  the  ears,  vertigo,  unsteadiness  of  gait,  and  some 
palpitation  of  the  heart,  muscular  quivering,  a  sense  of  internal  agitation,  and  general 
excitement ;  the  face  is  flushed,  the  skin  is  warmer,  and  the  pulse  and  respiration  are 
more  frequent.  If  the  dose  is  excessive,  or  too  frequently  repeated,  these  symptoms 
may  be  followed  by  delirium  or  convulsions. 

This  excitement  is  one  of  the  ill  effects  of  the  medicine  in  large  doses,  but  it  can  be 
restrained  within  due  limits  by  prolonging  the  intervals  between  the  doses.  After  it 
has  passed,  the  sedative  influence  on  the  nervous  system  becomes  manifest.  Muscular 
movements  are  performed  languidly,  or  there  is  a  complete  inability  to  execute  them  ; 
the  Bight  and  hearing  grow  dull,  taste  and  smell  are  impaired,  aphonia  results  from 
paralysis  of  the  vocal  muscles,  and  dyspnoea  from  impaired  energy  of  those  which 
move  the  chest.  The  heart  and  pulse  become  feeble,  and  the  temperature  of  the  bodv 
falls.  ' 

The  local  action  of  cinchona  and  its  preparations  on  the  stomach  is  that  of  a  stimu- 
lant within  the  physiological  limits,  but  of  an  irritant  beyond  the  latter.  Hence,  if 
tlic  gastric  mucous  membrane  is  already  inflamed,  these  medicines,  and  especially  the 
salts,  in  large  doses,  may  occasion  violent  reaction,  pain  and  even  ulceration  and 
gangrene.  Effects  similar  in  kind  may  be  produced  in  the  urinary  passages  by  the 
absorption  and  elimination  of  quinia.  Finally  the  prolonged  use  of  quinia  may  cause 
a  diminution  of  the  red  globules,  and  an  increase  in  the  proportion  of  fibrin  and  water 
in  the  blood. 

From  these  considerations  it  follows  that  the  salts  of  quinia,  in  large  doses  are  irri- 
tants in  their  local,  and  nervous  sedatives  (stupefiants)  in  their  general,  operation, 
somewhat  like  ether,  chloroform,  and  even  prussic  acid.  In  those  preparations  of* 
bark,  on  the  other  hand,  which  contain  the  largest  amount  of  extractive  matters  the 
tonic  and  astringent  properties  predominate. 

'  Times  and  Gaz.,  Jan.  1854,  p.  6.  2  Ibid.,  March,  1855,  p.  281. 
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sailors  in  disctarge  of  their  duty,  and  commercial  adventurers  in  quest 
of  gain,  to  pass  unscathed  through  an  atmosphere  saturated  with 
poison.  '  As  early  as  1840,  Dr.  Van  Buren,  while  assistant  surgeon, 
U.  S.  A.,  at  Tampa  Bay,  Florida,  was  sent  to  Fort  King,  an  interior 
post,  where  a  serious  outbreak  of  miasmatic  disease  had  just  occurred. 
He  prepared  an  alcoholic  infusion  of  logwood,  and  wild  cherry  barks, 
and  of  orange  peel,  which,  with  the  addition  of  sulphate  of  quinia,  was 
successfully  used  both  as  a  curative  and  a  prophylactic  medicine.  In 
1855  the  use  of  a  wine  of  quiuia  enabled  the  Panama  line  of  steamers 
to  continue  their  service  during  the  sickly  season,  "and  has  ever  since 
been  found  to  reduce  the  number  of  sick  in  this  service  to  a  mere 
fraction  of  its  former  amount,  while  it  has  preserved  from  disease  in 
a  remarkable  manner  the  officers  and  dependants  of  the  company  on 
the  Isthmus.''1  In  1860  Dr.  H.  TV.  Saussure  published  several  very 
striking,  and  what  may  be  regarded  as  crucial  instances  of  the  pro- 
phylactic power  of  quinia  upon  the  rice  plantations  of  South  Carolina.2 
Dr.  J.  K.  Merrit,  the  surgeon  of  a  mining  and  exploring  party  upon 
the  Isthmus  of  Darien,  states  that  for  more  than  two  years  the  party 
enjoyed  an  almost  complete  immunity  from  miasmatic  disease  under 
the  systematic  use  of  quinia.  It  was  given  daily  immediately  before 
breakfast,  and  generally  in  clear  cold  coffee  which  masked  its  peculiar 
bitterness.  Sometimes  the  dose  was  repeated  in  the  evening,  and  then 
was  administered  in  half  a  gill  of  whiskey.3  These  statements  are 
confirmed  by  the  later  experience  of- Dr.  Stephen  Kogers  in  the  same 
locality.  He  is,  however,  of  opinion  that  the  continued  use  of  the 
medicine  for  an  indefinite  period  is  unnecessary,  because  gradual  accli- 
mation diminishes  the  danger  of  being  attacked  by  the  more  violent 
forms  of  miasmatic  disease.4  Upon  this  point,  it  may  be  remarked, 
experience  has  not  yet  pronounced  a  definite  decision.  General  ob- 
servation leads,  rather,  to  the  conclusion  that  habitual  exposure  to 
the  causes  of  periodical  fevers  establishes  no  such  tolerance  of  their 
influence,  as  is  well  known  to  exist  in  the  case  of  yellow  fever  and 
some  other  endemic  diseases. 

Periodical  Diseases. — Intermittent  Fevers.  It  is  unnecessary  to  adduce 
any  proofs  of  the  virtues  of  cinchona  as  a  remedy  for  these  affections. 
The  medicine  is  a  specific  for  them,  and  is  universally  recognized  as 
such.  But  the  most  perfect  instruments  fail  of  accomplishing  their 
purpose  if  they  are  not  used  aright,  and  therefore  it  is  important  that 
we  should  know  what  are  the  conditions  under  which  cinchona  best 
displays  its  marvellous  powers  of  cure. 

1.  Preparatory  Treatment.  Certain  vague  notions  in  regard  to  the 
pathology  of  intermittent  fevers,  and  the  importance  of  removing 
splenic  and  hepatic  congestions,  and  restoring  the  balance  of  the  cir- 
culation/ led  to  the  use  of  depletory  and  evacuant  measures,  which 

1  Report  on  Quinia  as  a  Prophylactic  against  Malarious  Diseases,  1861. 

2  Charleston  Med.  Jour.,  &c,  xv.  433. 

3  American  Med.  Times,  iii.  305. 

4  Boston  Med.  and  Surg.  Jour.,  August,  1862,  p.  59. 

6  As  a  specimen  of  this  vague  style  of  reasoning  the  following  may  be  quoted  : 
"Other  remedial  agents  should  always  be  conjoined  with  the  quinine,  and  often  pre- 
cede its  employment,  to  effect  the  restoration  of  a  sufficient  degree  of  equilibrium 
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whatever  else  they  may  have  done,  debilitated  and  prostrated  the 
patient.  "  Depletions,"  according  to  Dr.  Copland,  "  are  almost  indis- 
pensable preliminaries  to  the  quinine  or  bark,  especially  in  the  com- 
plicated or  congestive  forms;  for  without  them  it  will  either  not  be 
retained  on  the  stomach,  or,  if  retained,  will  convert  congestions,  or 
slight  forms  of  inflammatory  irritation,  to  active  inflammation,  or  to 
structural  change."  This  precept  appears  to  have  been  fully  acted 
upon  by  the  greater  number  of  East  Indian  practitioners,1  who  also 
coupled  with  it  an  extremely  feeble  method  of  administering  quinia. 
This  consisted  of  giving  doses  of  two  or  three  grains  every  three  or 
four  hours  during  the  apyrexia,  a  method  wholly  inadequate  to  attain 
the  object  in  view.  But  even  in  the  region  where  the  preparatory 
treatment  above  described  was  most  in  vogue,  some  physicians  were 
found  to  abandon  it  in  favor  of  a  more  efficient  plan.  Dr.  Morehead 
denounced  it,3  and  urged  the  administration  of  quinia  at  the  very 
earliest  intermission,  in  three  doses  of  from  four  to  six  grains  each, 
every  other  hour,  immediately  before  the  expected  paroxysm.  Still 
more  striking  evidence  in  support  of  the  method  of  resorting  early 
to  the  antiperiodic  will  be  adduced  in  the  sequel.  Undoubtedly,  gas- 
tric and  congestive  derangements  often  complicate  intermittent  fever  ; 
but  they  are  usually  under  the  immediate  dependence  of  the  malarial 
element,  and  when  this  is  counteracted  by  the  specific  medicine  they 
spontaneously  subside. 

2.  Bark  and  Quinia  compared.  Since  the  introduction  of  the  alka- 
loids of  cinchona  into  practice  it  has  become  almost  universally  the 
custom  to  prefer  them  to  bark  itself.3  There  is  some  reason  to  doubt 
whether  this  substitution  is  always  advantageous.  As  we  have  seen, 
bark  contains  other  febrifuge  elements  besides  quinia,  and  also  certain 
tonic  and  astringent  principles.  MM.  Trousseau  and  Pidoux,  assuming 
that  sixty  grains  of  bark  contain  about  two  grains  of  quinia,  say  that 
an  intermittent  fever  ought  to  be  as  curable  by  means  of  four  grains 
of  quinia  as  by  one  hundred  and  twenty  grains  of  bark.  But  this  is 
not  the  fact.  On  the  contrary,  twelve  and  even  fifteen  grains  of  sulphate 
of  quinia  are  necessary  to  produce  the  curative  effect  of  one  hundred 
and  twenty  grains  of  bark.  The  latter,  it  is  true,  contains  a  certain 
proportion  of  cinchonia,  but  not  enough  in  itself  to  account  for  the 
alleged  differences  in  its  effects.  These  may,  perhaps,  depend,  in  part, 
upon  the  gradual  manner  in  which  the  febrifuge  principles  of  the  bark 
are  extracted  from  it  in  the  digestive  organs,  and  partly  also  upon  the 
tonic  and  astringent  elements  with  which  they  are  associated.     Un- 

between  the  different  forms  of  the  automatic  nervous  force  to  enable  it  to  consume,  by 

cellular  action,  in  a  safe  and  efficient  manner,  the  excess  of  the  chemical  force." 

Quinine  in  Fever,  by  J.  Casselberry. 
1  Maktin,  Influence  of  Tropical  Climates,  p.  194. 
1  Diseases  of  India,  i.  42. 

3  In  1823  sulphate  of  quinia  was  first  used  in  England  by  Dr.  Elliotson.  Speaking 
of  the  rapidity  with  which  violent  cases  of  intermittent  fever  were  cured  by  very 
small  doses  of  the  new  drug,  he  wittily  quoted  these  lines  from  Virgil's  Battle  of  the 
Bees : — 

"  Hffic  certamina  tanta, 
Pulveris  exegui  jacta,  compressa  quiescunt." 

Med.  Chir.  Trans.,  xii.  5G3. 
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doubtedly  the  use  of  bark  is  more  economical  than  that  of  quinia,  and 
should,  even  on  that  ground,  be  preferred  where  expense  is  to  be 
avoided,  as  in  hospitals  and  among  the  poor.  The  objection  founded 
upon  its  taste  and  bulk  is  not  of  much  importance,  except  when  the 
patient  is  unusually  fastidious.  If  it  be  said  that  powdered  bark  is 
very  liable  to  adulteration,  it  may  be  answered,  not  more  so  than  the 
salts  of  quinia  and  cinchonia,  which  are  constantly  the  subjects  of 
fraudulent  manoeuvres.  Cinchona  is  an  anti-periodic,  and  also  a  tonic, 
but  quinia,  which  is  eminently  anti-periodic,  is  but  slightly  tonic,  and 
only  when  given  in  small  doses.  In  chronic  periodical  diseases,  then, 
where  a  tonic  and  corroborant  influence  is  required  in  addition  to  a 
febrifuge  operation,  quinia  may  become  incompetent  to  the  cure,  which 
will  be  readily  accomplished  by  cinchona,  either  alone  or  associated 
with  preparations  of  iron.  Then  the  re-constituent  influence  of  the 
latter  medicine  joined  to  the  anti-periodic  and  tonic  powers  of  the 
former,  triumphs  over  both  elements  of  the  disease ;  the  digestion  im- 
proves, the  blood  becomes  more  abundant,  and  richer  in  red  globules, 
the  complexion  regains  its  natural  hue,  and  the  nutritive  function  its 
original  activity  and  strength. 

The  distinction  here  insisted  upon,  and  which  is  of  the  highest  prac- 
tical importance,  is  not  a  novel  one,  although  it  is  too  often  lost  sight 
of  in  practice.  Even  in  1828,  Dr.  Vulpes,  of  Naples,  claimed  for  bark 
a  superiority  in  all  "  putrid  fevers,"  while  he  regarded  quinia  as  spe- 
cially applicable  to  periodical  affections  and  especially  intermittent 
fever  and  neuralgia.1 

Many  of  the  trials  by  which  the  degree  of  anti periodic  virtue  pos- 
sessed by  cinchona  has  been  estimated,  were  made  in  places  where 
miasmatic  influences  do  not  prevail,  and  without  taking  into  account 
the  fact  that  a  large  proportion  of  cases  of  periodical  fever  get  well 
spontaneously  when  they  are  transferred  to  a  healthy  situation  and 
are  otherwise  surrounded  by  favorable  healthy  conditions.  M.  Michel 
Levy  informs  us  that  at  the  Lille  military  hospital  the  physician  in 
charge  cured  intermittent  fever  with  pure  water  which  he  dispensed 
in  vials  labelled  "Protoxide  of  Hydrogen."  The  cases,  therefore, 
which  have  been  treated  in  the  public  institutions  of  this  city,  of  Paris, 
London,  Munich,  and  Eome,  are  of  comparatively  little  weight  in  solv- 
ing the  question  of  the  relative  value  of  the  two  principal  alkaloids  of 
cinchona.  The  antiperiodic  powers  of  cinchonia  have,  however,  been 
fully  tested  in  malarious  regions.  Dr.  Hinkle,  of  Lancaster  Co.,  Pa., 
has  reported  it  to  be  equal  if  not  superior  to  quinia,2  and  Dr.  Porcher, 
of  Charleston,  confirms  the  opinion.3  More  extensive  and  perhaps 
more  circumstantial  observation  appears  to  show  that  it  is  slightly 
inferior  to  quinia,  at  least  when  prescribed  in  the  same  dose,  and  also 
that  its  medicinal  effects  are  rather  more  slowly  developed/  and  hence 
that  they  cannot  so  fully  be  depended  upon  when  rapidity  and  energy 
of  action  are  essential. 

1  Archives  Generates,  xvii.  135.     For  a  farther  comparison  between  cinchona  and 
quinia,  see  Jacquot,  Arch.  G-e"n.,  4eme  ser.,  vi.  78. 

2  Trans.  Am.  Med.  Assoc,  x.  152.  3  Charleston  Jour.,  xiii.  479. 
*  Bull,  de  l'Acad.  de  Med.,  xxv. 
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3.  Quantity  required  to  he  given.  In  the  early  use  of  cinchona  small 
doses  of  it  were  administered.  Torti  prescribed  no  more  than  an 
ounce  of  bark  to  prevent  the  paroxysms  of  malignant  intermittent 
fever,  and  for  simple  cases  the  dose  was  a  drachm.1  But  Cullen  de- 
clared that  the  smallest  quantity  he  had  found  to  cure  an  intermittent 
was  at  least  six  drachms  during  the  apyrexia,  and  he  thought  it  safer 
to  give  an  ounce  or  more.  He  adds,  however,  that  but  few  stomachs 
will  bear  more  than  two  drachms  at  once.3  It  is  probable  that  the 
medicine  was  not  of  the  same  quality  in  the  two  cases.  Until  within 
a  few  years,  and  before  the  powers  of  bark  had  been  fully  investigated, 
it  was  customary,  except  in  the  Southwestern  States  of  this  country,  to 
give  six  or  eight  grains  of  sulphate  of  quinia  in  divided  doses  during 
the  intermission.  Although  this  method  was  generally  successful  in 
the  end,  at  least  in  curing  the  simple  forms  of  intermittent  fever,  it 
rarely  produced  its  effect  until  several  paroxysms  had  elapsed.  But 
later  experience  has  shown  that  the  disease  can  be  abruptly  arrested  by 
a  single  dose  of  from  five  to  eight  grains  in  simple  intermittents,  and  of 
fifteen  or  from  that  to  thirty  grains,  in  congestive  intermittents,  or  by 
this  quantity  taken  in  two  or  three  doses.  In  this  manner  a  costly 
medicine  is  economized,  and  the  system  saved  from  the  repeated 
shocks  of  the  disease.  As  already  intimated,  large  doses  of  quinia 
were  given  at  an  early  period  in  the  United  States.  In  1826  Dr. 
Perrine,  of  Natchez,  published  an  account  of  several  cases  of  inter- 
mittent fever,  in  one  of  which  he  administered  eight  grains  of  the 
sulphate  every  three  hours,  until  sixty-four  grains  had  been  taken.3 
About  the  same  time,  it  may  be  mentioned,  Chomel  stated  that  he 
had  frequently  given  as  much  as  sixty  grains  of  quinia  in  a  day  for 
tic  douloureux.4     But  these  were  unusual  instances. 

4.  Time  of  Administration.  In  the  beginning,  the  method  recom- 
mended by  Torti  was  the  one  generally  adopted.  It  consisted  in 
administering  a  full  dose  of  bark  immediately  before  the  paroxysm, 
not  with  the  hope  of  preventing  it,  but  in  order  to  operate  more 
certainly  upon  the  succeeding  fit.  This  haste  is  wholly  unnecessary, 
except  in  certain  malignant  cases  approaching  the  type  of  remittent 
fever.  The  bark  given  in  the  early  part  of  the  apyrexia  is  always 
in  time  to  moderate  or  prevent  the  coming  paroxysm,  but  if  ex- 
hibited immediately  before  a  paroxysm,  it  is  sure  to  aggravate  it, 
however  favorably  it  may  affect  the  one  that  follows.  Sydenham, 
looking  upon  the  fit  as  an  effort  of  nature  to  throw  off  some 
noxious  matter  in  the  blood,  gave  the  powder  immediately  after  the 
fit,  and  at  regular  intervals  during  the  intermission.  According  to 
him,  it  was  better  "  to  imbue  the  blood  with  the  drug  moderately, 
gradually,  and  at  long  intervals  before  the  fits,  than  to  attempt,  by  a 
single  blow,  to  cut  short  the  paroxysm  at  its  accession."*  But  havinc 
arrested  the  paroxysm,  the  medicine  was  suspended,  and  resumed  at 
the  end  of  the  first  and  also  of  the  second  week.  Home  concluded, 
from  the  experiments  which  he  instituted  in  regard  to  this  subject,  1. 

1  Op.  cit.,  lib.  iii.  cap.  iii.  2  Works,  i.  641. 

5  Philad.  Med.  Jour.,  xiii.  39.  *  Archives  Gen.,  svii.  136. 

6  Works  (Syd.  Soc.  ed.),  ii.  13  and  18. 
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That  bark  is  more  efficacious  in  stopping  the  paroxysms  of  intermit- 
tent^ and  curing  the  disease,  when  given  at  the  end  of  a  fit,  or  at 
forty  hours  distance  from  the  succeeding  fit,  than  two,  three,  or  four 
hours  before  it.  2.  That  bark  given  a  few  hours  before  the  fit  seems 
to  add  to  its  severity.  3.  That  fifteen  or  sixteen  hours  are  a  sufficient 
time  to  enable  the  bark  to  operate.  But,  asks  this  author,  does  it  not 
require  at  least  two  or  three  days  before  all  its  good  effects  are  pro- 
duced?1 Cullen  refers  to  a  custom,  which  prevailed  in  London  in  his 
time,  of  giving  a  large  dose  of  bark  immediately  at  the  approach  of 
the  fit,  and  of  this  he  says,  he  is  satisfied  it  "  is  the  most  proper  prac- 
tice."2 This  method,  which  has  been  very  generally  followed  by 
English,3  and  partially  by  American  authorities/  has  not  the  support 
of  those  who  have  made  the  largest  comparative  trials  of  the  different 
methods.  The  latter  have  adopted  more  or  less  completely  the 
methods  of  Torti,  Sydenham,  Morton,  and  Home.  Thus,  Bretonneau 
says  that  a  single  dose  (fifteen  grains)  of  quinia,  sufficient  to  occasion 
marked  physiological  phenomena,  or  at  most  two  such  doses  given 
upon  successive  days,  affords  protection  against  the  paroxysms  of 
simple  intermittent  for  a  week.3  These  doses  he  administered  as  far  as 
possible  from  the  coming  paroxysm.  In  order  to  prevent  relapses,  he 
directed  the  same  dose  to  be  given  at  the  end  of  five  days,  and  after- 
wards of  eight  days  for  a  month.  M.  Trousseau  modified  this  plan 
as  follows :  Fifteen  grains  of  quinia  are  given  immediately  after  the 
paroxysm ;  the  same  dose  is  repeated  after  an  interval,  at  first  of  one, 
then  of  two,  then  of  three,  and  then  of  four  days.  In  cases  of  long 
standing,  the  medicine  should  still  be  continued  at  intervals  of  five 
days,  and  afterwards  of  ten,  fifteen,  and  twenty  days.  An  advantage 
belonging  to  this  method  over  that  of  giving  more  moderate  but  daily 
doses  of  the  medicine  for  a  length  of  time,  is  that  it  avoids  the  danger 
inherent  in  the  latter  course,  of  deranging  the  stomach  and  of  creating 
an  artificial  inter mittence,  or  of  rendering  the  system  tolerant  of  the 
medicine,  and  at  last  insusceptible  to  its  influence.6  Dr.  Graves  was 
perhaps  the  first  to  call  attention  to  this  subject;  for  after  a  com- 
parative trial  of  several  methods  of  administering  quinia  in  a  case  of 
obstinate  quartan  ague,  he  came  to  the  conclusion  that  it  is  best  "to 
give  no  quinia  until  a  well-marked  fit,  or  shadow  of  a  fit,  occurs,  and 
then  at  once  to  use  the  medicine  in  large  doses ;"  for,  as  he  remarks,  if 
the  medicine  is  continued  throughout  the  apyrectic  interval,  the  sys- 
tem becomes  accustomed  to  its  impression,  and  is  less  powerfully 
affected  than  when  it  is  taken  only  at  such  times  as  the  derangement 
which  it  is  adapted  to  remedy  is  about  to  occur.7 

M.  Briquet,  who  prefers  administering  quinia  in  divided  doses, 
arrives  at  the  following  conclusions  relative  to  the  proper  time  for  its 
administration.  When  the  last  dose  is  given  at  the  approach  of  the 
fit,  its  influence  upon  the  latter  is  seldom  manifested ;  and  when  this 

1  Clinical  Experiments.     Lond.  1783.  2  Mat.  Med.,  ii.  97. 

3  Pekeika,  Mat.  Med.  (3d  Am.  ed.),  ii.  686.  4  Chapmajt,  Ebeele. 

s  Jour,  de  Med.,  iii.  (1845),  p.  66. 

6  TEocssEAn  and  Pidocx,  Therap  ,  5eme  ed.,  ii.  350. 

7  Dub.  Quart.  Jour.,  Feb.  1846,  p.  72. 
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dose  is  given  from  four  to  eight  hours  in  advance,  the  fit  is  mode- 
rated, or  prevented  in  one-half  of  the  cases;  but  in  some  of  the 
remainder  the  succeeding  fit  is  prevented,  although  no  more  of  the 
medicine  may  have  been  taken.  When  a  period  of  twelve  hours 
intervenes  between  the  last  dose  of  the  medicine  and  the  hour  of  the 
attack,  this  latter  generally  fails  to  occur,  and  the  succeeding  paroxysm 
always.  When  the  medicine  is  given  from  fifteen  to  thirty  hours 
before  the  time  of  the  fit,  it  is  uniformly  successful  in  preventing  the 
attack,  and  the  former  period  is  the  one  which  M.  Briquet  adopted  as 
the  best  of  all  between  the  last  dose  of  the  medicine  and  the  hour  of 
the  paroxysm.  As  the  cases  treated  by  M.  Briquet  included  every 
type  of  intermittent  fever,  from  quotidian  to  quartan,  and  were  all 
more  or  less  marked  by  malarial  cachexia,  with  enlargement  of  the 
spleen,  they  offered  a  sufficient  and  conclusive  test  of  the  plan  of 
treatment  applied  to  them.1  It  is  of  great  importance  to  notice  here 
that  the  anti-febrile  influence  of  quinia  does  not  coincide  with  its 
physiological  operation,  either  in  time  or  in  degree.  A  dose  of  six 
grains,  for  example,  is  sufficient  to  prevent  the  occurrence  of  a  febrile 
paroxysm  fifteen  hours  afterwards,  and  yet  its  direct  and  sensible  action 
upon  the  system  may  be  imperceptible,  or,  if  decided,  may  entirely 
have  passed  away  before  the  period  of  the  next  paroxysm.  This  fact, 
which  modern  observation  and  experiment  have  rendered  positive, 
refutes  completely  the  notion  that  the  anti-periodic  operation  of  bark 
is  explicable  by  its  sedative  influence  upon  the  nervous  system,  and 
leaves  us  again  without  other  resource  than  to  adopt  the  hypothesis 
that  quinia  eliminates  a  morbid  poison  from  the  system,  or  to  take 
refuge  under  the  convenient  cloak  for  ignorance,  the  recognition  of  a 
specific  virtue,  virtutem  febrifugam,  in  bark. 

The  method  which  is  here  advocated  is  pursued  by  the  best  authori- 
ties in  all  parts  of  the  world.  Thus,  Bretonneau  says :  "  It  has  been 
ascertained  that  the  prolonged  administration  of  repeated  doses,  amount- 
ing in  all  to  several  effective  doses  of  the  medicine,  is  perfectly  nuga- 
tory. A  quartan  ague,  which  resisted  two  ounces  of  bark  given  in 
the  course  of  a  fortnight,  has  been  known  to  yield  to  two  drachms  of 
the  same  bark  in  a  single  dose.  So  wine  does  not  display  its  intoxi- 
cating power  when  taken  in  small  portions  at  a  time."*  Dr.  Austin 
Flint  found  that  the  most  effectual  method  of  treating  intermittents 
was  to  give  twenty  or  thirty  grains  of  quinia  at  once,  or,  in  divided 
doses,  at  short  intervals,  at  the  early  part  of  the  intermission.3  Dr. 
Upshur,  of  Virginia,  followed  the  same  plan,  although  he  was  not 
prevented  from  administering  quinia  even  in  the  hot  stage.  He  then 
found  the  pulse  to  decline  under  large  doses  of  the  medicine."  In  the 
same  way  Dr.  Murchison,  formerly  in  the  Bengal  service,  administered 
twenty  grains  of  sulphate  of  quinia  at  a  single  dose  during  the  sweat- 
ing stage.  In  three-fifths  of  the  cases  no  further  treatment  was  re- 
q  uired. 

1  Op.  cit.,  p.  590.  2  jour>  de  Med.,  iii.  66. 

3  Am.  Jour,  of  Med.  Sol.,  October,  1841,  p.  277. 

*  Phil.  Med.  Exam.,  March,  1847,  p.  143. 

1  Edinb.  Med.  and  Surg.  Jour.,  January  and  April,  1855. 
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Malignant  Intermittent  Fever.  Although  the  proper  administration 
of  quinia  in  this  form  of  disease  may,  in  great  part,  be  inferred  from 
the  preceding  remarks,  it  will  not  perhaps  be  amiss  to  devote  a  few 
words  specially  to  the  subject.  The  necessity  of  employing  very 
large  doses  for  its  cure  was  fully  recognized  by  Torti,  who  gave  a 
quantity  of  bark  equivalent  to  about  thirty  grains  of  quinia  during 
the  apyrexia.  The  experience  of  recent  times,  and  especially  that  of 
the  army  surgeons  in  Algeria,  fully  sustains  the  propriety  of  the 
treatment.  In  these  diseases  it  may  be  necessary  to  employ  depletion, 
evacuants,  and  revulsives ;  but  such  means  are  of  little  avail  without 
the  addition  of  quinia.  ISTor  should  the  violence  of  the  symptoms 
deter  from  its  administration.  Whatever  else  it  is  advisable  to  do, 
this  is  essential ;  and  often,  if  it  does  not  absolve  from  the  necessity  of 
resorting  to  other  measures,  it  renders  them  ,more  efficient.  It  must, 
however,  be  administered  in  large  doses — such  as  twenty  or  thirty 
grains — during  the  apyrexia.  If  the  stomach  rejects  it,  it  may  be 
introduced  by  the  rectum :  or  if  the  bowels  themselves  are  irritable, 
or  if  diarrhoea  prevents  the  medicine  from  being  retained,  it  may  be 
associated  with  black  drop  or  some  other  opiate.  The  largest  doses  of 
quinia  are  required  in  the  algid  forms  of  intermittent  fever.  Maillot 
relates  a  case  of  this  affection  in  which  forty  grains  of  sulphate  of 
quinia,  with  a  drachm  of  sulphuric  ether,  were  given  by  the  mouth, 
and  sixty  grains  of  the  salt  by  the  rectum,  within  an  hour.  The  fol- 
lowing day  reaction  had  commenced,  but  was  not  fully  established, 
and  the  prescription  was  repeated.  In  another  day  the  patient  was 
out  of  danger.  It  is  remarkable  that  in  such  cases,  treated  in  the 
manner  described,  the  reaction  that  ensues  is  not  violent,  and  indeed 
is  probably  much  less  so  than  if  it  had  been  accomplished  by  the 
unaided  struggles  of  nature. 

Remittent  Fever.  Sir  James  Annesley,  and  most  other  East  Indian 
practitioners,  insist  upon  the  necessity  of  preceding  the  use  of  bark  by 
evacuant  and  depletory  measures.  Mr.  Martin  informs  us  that  in 
former  times,  when  bark  alone  was  relied  upon  for  the  cure  of  all 
tropical  fevers,  the  results  were  horrible,  and  he  reiterates  the  neces- 
sity of  employing  depletory  means  as  introductory  to  the  use  of  the 
medicine,  which,  he  adds,  should  be  given  "  in  large  and  often  repeated 
doses."1  Without  doubt,  many  cases  will  bear  such  treatment,  and  it 
may  not  often  be  productive  of  serious  injury,  but  its  necessity  is  so  far 
from  being  demonstrated,  that  there  is  rather  ground  for  believing 
tha  it  only  postpones  injuriously  the  use  of  really  curative  means.  As 
has  been  clearly  shown  by  Dr.  Boling,  "cases  originally  violent  almost 
invariably  die  while  preparing  for  the  quinine,  and  those  of  moderate 
severity  become  worse  under  this  preparation."2  Nor  is  the  existence 
of  a  topical  inflammation  or  congestion  a  contraindication  to  this 
treatment.  Now  that  it  is  certain  that  large  doses  of  quinia  are 
directly  sedative  in  their  action,  we  can  in  part  explain  why,  under 
their  influence,  the  local  symptoms  of  the  attack,  instead  of  beincr 
aggravated,  are   actually  mitigated.     But  we   must   also  remember, 

1  Influence  of  Tropical  Climates,  p.  166. 
*  Am.  Jour,  of  Med.  Sci.,  Julj,  1846,  p.  42. 


IV.]  CINCHONA. 


439 


what  has  before  been  insisted  upon,  that  the  local  disturbances  are 
subordinate  to  the  miasmatic  poisoning,  and  that  they  subside  in  pro- 
portion as  it  is  counteracted  or  its  cause  is  eliminated.  At  the  same 
time  it  would  be  uncandid  not  to  admit  that  when  no  contraindication 
exists,  the  moderate  use  of  evacuant  remedies  (emeto-cathartics)  ren- 
ders the  operation  of  quinia  more  certain,  and  in  a  less  dose  than 
would  otherwise  be  required. 

In  regard  to  the  proper  time  for  the  administration  of  the  medicine, 
the  remission  is  to  be  preferred,  and  from  twelve  to  sixteen  grains 
should  be  given  in  one,  two,  or  three  doses,  with  an  hour's  interval 
between  them.  But  if  the  paroxysm  has  already  commenced,  and  the 
symptoms  are  very  urgent,  as  in  the  congestive  forms  of  the  disease, 
no  time  should  be  lost  in  prescribing  the  antidote  in  double  the  quan- 
tities just  named,  and  at  shorter  or  longer  intervals,  according  to  the 
duration  of  the  remission.  After  control  has  been  obtained  over  one 
paroxysm,  the  medicine  may  be  exhibited  in  doses  of  one-half  the 
original  quantity,  or  even  less,  for  two  or  three  periodical  revolutions. 
This  method,  which  originated  in  the  United  States,  and  has  the  sanc- 
tion of  the  most  eminent  American  physicians,  has  been  put  into 
practice  by  physicians  of  other  countries,  and  especially  by  the  French 
army  surgeons  in  Africa,  and  the  English  practitioners  in  India.  Mr. 
Morehead,  in  his  work  already  quoted,1  advises  to  give  four  or  five 
grains  of  quinia  four  or  five  times  during  the  remission,  and  in  the 
inflammatory  form  to  increase  each  dose  to  five  or  eight  grains.  In 
the  cerebral  form,  he  remarks,  "  It  matters  not  what  the  nature  of  the 
cerebral  symptoms  may  be,  the  treatment  of  the  febrile  remission 
with  adequate  doses  of  quinia  is  a  ruling  indication."  Other  physi- 
cians, in  the  same  country,  particularly  Drs.  Corbyn,  Mackinnon, 
Mactier,  Murchison,  and  Hare,  gave  scruple  doses  of  quinia  in  the 
remission  with  a  success  far  superior  to  that  of  their  colleagues  who 
followed  the  older  method. 

Enlargement  of  the  Spleen  and  Dropsy.  Piorry,  it  is  well  known, 
entertains  the  singular  notion  that  periodical  fevers  depend  upon  en- 
largement of  the  spleen  as  their  organic  cause,  and  that  a  cure  of  the 
former  is  effected  by  a  contraction  of  the  latter  under  the  influence  of 
quinia.  It  is  unnecessary  to  combat  so  gratuitous  a  hypothesis,  but 
the  fact  is  still  an  interesting  one,  that  in  many  recent  cases  of  inter- 
mittent fever,  with  enlarged  spleen,  this  organ  actually  contracts  under 
the  primary  and  often  the  immediate  influence  of  the  medicine.  This 
has  been  shown  by  Dr.  Smith,  of  the  Madras  Medical  Service.  Out  of 
seventeen  experiments  with  large  doses  of  quinia,  in  cases  of  enlarged 
spleen,  a  greater  or  less  diminution  of  the  organ  occurred  in  eleven.2 

The  dropsy  following  ague  is  sometimes  cured  by  preparations  of 
bark.  Three  such  cases,  which  resisted  diuretics  and  purgatives,  are 
reported  by  Dassit.3  It  is  not  improbable  that  these  cures  were  second- 
ary to  a  reduction  in  the  size  of  the  spleen. 

Intermittent  Non-miasmatic  Affections.  It  is  in  neuralgic  affections 
of  this  type  (which  will  be  considered  hereafter)  that  quinia  displays 

1  Disease  in  India,  i.  181,  195.         *  Month.  Jour,  of  Med.  Sci.,  Oct.  1851,  p.  359. 
»  Bull,  de  Tkerap.,  xvi.  112. 
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the  greatest  power.  But  it  is  also  efficacious  in  other  intermittent 
affections.  Giannini  relates  the  singular  case  of  an  intermittent  fever 
caused  by  the  introduction  of  a  catheter.  Numerous  paroxysms  oc- 
curred regularly  until  bark  was  administered.  Two  years  afterwards, 
on  the  catheter  being  introduced,  it  produced,  as  on  the  first  occasion, 
pain,  hemorrhage,  and  a  chill,  followed  by  fever  and  sweating,  and  a 
similar  paroxysm  returned  eight  times,  at  irregular  intervals.  The 
attack  ceased  under  quinia  as  before.  Three  years  later,  the  same 
accidents  and  the  same  mode  of  cure  were  renewed,  and  subse- 
quently still,  another  attack,  more  obstinate  than  the  preceding,  took 
place.1 

M.  Fallot  reports  a  singular  case  of  conjunctivitis,  in  which  the  in- 
flammatory symptoms  occurred  daily  in  the  afternoon,  and  resisted  all 
treatment  until  quinia  was  administered,  and  then  the  attack  ceased 
abruptly.2  It  by  no  means  follows,  however,  that  all  intermittent  or 
paroxysmal  affections,  or  even  those  which  present  the  phenomena  of 
intermittent  fever,  are  curable  by  quinia.  Sometimes  such  intermit- 
tence  has  its  origin  in  a  local  irritation  or  suppuration,  and  in  that 
case  the  removal  of  the  cause  is  the  only  effectual  remedy.  Many 
cases  of  intestinal  worms,  and  of  pelvic,  renal,  and  hepatic  abscess 
belong  to  this  category.  Paroxysmal  fevers  depending  upon  hepatic 
disease  have  been  pointed  out  by  Portal  as  peculiarly  intractable  to 
the  anti-periodic  treatment. 

Other  A  Ikaloids  of  Bark  in  the  Treatment  of  Periodical  Fevers.  When 
first  used  by  Chomel  the  sulphate  of  cinchonia  was  less  efficient  than 
it  afterwards  proved  in  the  hands  of  Dr.  Bardsley,  who,  in  1830,  pub- 
lished nine  examples  of  its  complete  success.3  M.  Hudellot,  of  Bourg 
(Ain),  treated  509  cases  of  intermittent  fever  with  sulphate  of  cincho- 
nia, and  found  it  equally  effectual  with  quinia  in  the  same  doses,  both 
as  a  curative  and  as  a  prophylactic  medicine.4  It  should  be  given  in 
doses  about  one-third  greater  than  those  of  the  sulphate  of  quinia.  Dr. 
Cullen  has  partially  reported  the  results  of  the  use  of  sulphate  of 
quinidia  in  the  treatment  of  180  cases  of  intermittent  fever  at  the 
Philadelphia  Almshouse  Hospital.  Of  these  cases,  111  were  of  the 
quotidian,  35  of  the  tertian,  and  31  of  the  tertian  and  quotidian  types 
successively.  In  129  cases  the  paroxysms  were  arrested  by  fifteen 
grains  of  the  salt.5  Similar  results  have  been  obtained  by  Dr.  Peacock, 
who  is  of  opinion  that  quinidia  is  less  apt  than  quinia  to  disagree  with 
the  stomach,  or  to  cause  unpleasant  nervous  symptoms.6  Amorphous 
quinia,  quinium,  or  quinoidia,  is  capable  of  checking  intermittent 
fever,  in  doses  two-thirds  larger  than  those  of  sulphate  of  quinia.  Dr. 
Da  Costa  found  that  in  49  out  of  53  cases  of  quotidian  or  tertian  inter- 
mittent fever,  the  paroxysms  were  arrested  by  the  first  day's  adminis- 
tration of  the  medicine,  to  the  amount  of  twenty  grains.7 

Mode  of  Action  of  Cinchona  in  the  Cure  of  Periodical  Diseases.  The 
description  furnished  in  the  preceding  paragraphs  may,  perhaps,  assist 

1  Cuvier,  These  de  Concours  (1838),  p.  23.  2  Jour.  Complementaire,  xxxiv.  262. 

3  Hospital  Facts  and  Obs.,p.  133.  4  Revue  Med.,  Dec.  1864. 

5  Am.  Jour,  of  Med.  Sci.,  Jan.  1855,  p.  81.  6  Times  and  Gaz.,  Nov.  1856,  p.  442 
'  Med.  Examiner,  May,  1853,  p.  295. 
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us  in  forming  an  opinion  regarding  the  manner  in  which  cinchona 
becomes  a  remedy  for  periodical  fevers.  Originally  a  doctrine  pre- 
vailed, and  was  strenuously  defended  by  Morton,  that  the  essential 
cause  of  periodical  fever  is  a  material  agent,  which  he  compared  to  a 
ferment.  At  that  period  the  belief  in  such  an  agent  did  not  rest  upon 
the  probable  ground  which  the  experiments  and  observations  of  Lan- 
cisi  afterwards  afforded  it.  From  the  time  of  the  latter,  the  doctrine 
of  Morton,  although  occasionally  obscured  by  transient  medical  sys- 
tems, continued  to  be  accepted  by  all  the  leading  medical  investi- 
gators of  the  subject,  and  is  so  at  the  present  day. 

It  has,  indeed,  been  urged  against  this  opinion,  that  intermittent 
neuralgic,  and  other  local  affections,  not  of  a  miasmatic  origin,  and 
occurring  in  regions  where  no  sources  of  miasm  exist,  are  neverthe- 
less curable  by  means  of  bark.  This  fact  cannot  be  denied ;  yet,  because 
non-miasmatic  neuralgia  in  one  place,  and  miasmatic  fever  in  another, 
alike  observe  the  law  of  periodicity,  and  both  are  curable  by  quinia, 
we  are  not  at  liberty  to  conclude  that  the  nature  and  cause  of  the 
periodicity  are  the  same  in  both  cases.  In  truth  the  mightiest  pheno- 
mena of  the  universe,  as  well  as  the  simplest  functions  of  the  animal 
economy,  are  governed  by  a  law  which  impresses  periodical  mutations 
upon  every  animate  and  inanimate  thing.  This  is  strikingly  visible 
when  we  study  the  revolutions  of  the  animal  functions,  the  uterine, 
digestive,  and  nervous,  for  example.  It  is  not  unreasonable  to  sup- 
pose that  various  causes  may  render  actions  morbidly  prominent  as 
intermittent  phenomena,  which  usually  pass  unnoticed.  Such  a  case 
is  presented  in  the  intermittent  fever  developed  by  mental  excitement, 
by  the  irritation  of  the  urethra  by  a  bougie,  of  the  bowels  by  worms, 
&c.  But  the  whole  history  of  true  periodical  fevers  points  steadily  to 
the  cause  which  nearly  all  observers  have  assigned  to  them,  a  material 
poisonous  effluvium  from  decomposing  vegetation.  If  cinchona  cures 
diseases  marked  by  both  forms  of  periodicity,  it  does  not  necessarily 
cure  them  in  the  same  way.  It  may  counteract  periodicity  in  the 
one  by  regulating  and  moderating  a  disorder  of  the  nervous  system, 
and  in  the  other  by  directly  neutralizing  a  material  poison,  or 
causing  its  elimination  from  the  economy.  It  is  true  that  the  latter 
proposition  does  not  admit  of  direct  demonstration;  but,  admitting 
that  a  morbid  element  in  the  blood  is  the  immediate  cause  of  the 
paroxysms  of  periodical  fever,  some  such  mode  of  cure  appears  to  be 
the  most  consistent  with  probability.  For,  looking  only  at  the  simpler 
forms  of  the  disease  in  its  early  stage,  and  before  any  cachexia  has 
been  established,  it  is  certain  that  the  febrile  paroxysms  are  arrested 
permanently  by  doses  of  quinia,  which  have  no  other  sensible  influ- 
ence upon  the  vital  phenomena.  The  antidotal  power  of  the  medicine 
is  quite  as  evident  as  that  of  mercury  or  iodine  in  constitutional  syphi- 
lis, or  of  the  latter  medicine  in  poisoning  by  lead,  although  the  mate- 
rial proof,  existing  in  the  last-named  case,  may  be  wanting  in  the  two 
others.  Moreover,  just  in  proportion  as  periodical  fevers  are  compli- 
cated with  local  inflammatory  or  other  derangements,  either  primarily 
connected  with  the  disease,  or  resulting  from  its  long  continuance,  is 
the  specific  action  of  quinia  impaired  or  lost,  unless  such  derange- 
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merits  are  immediate  manifestations  or  effects  of  the  morbid  cause. 
On  this  account,  probably,  remittent  fevers  are  less  completely  under 
the  control  of  the  medicine  than  those  of  an  intermittent  type,  no  mat- 
ter how  grave  the  latter  may  be.  Yet  even  remittent  fevers  which 
approach  the  continued  type  most  closely,  are  more  curable  by  quinia 
than  by  any  other  means,  and  their  inflammatory  and  functional 
derangements  subside  under  the  medicine  with  a  rapidity  and  com- 
pleteness, which  are  less  explicable  on  any  other  supposition  than  this, 
viz..  that  the  quinia  has  destroyed,  eliminated,  or  rendered  inert,  some 
noxious  principle  contained  in  the  blood. 

The  results  of  administering  quinia  at  different  periods  before  the 
paroxysm  amply  confirm  the  view  of  the  subject  which  has  here  been 
taken."  The  sensible  effects  of  a  full  dose  of  it  are  completely  deve- 
loped at  the  end  of  five  or  six  hours,  and  yet  it  has  been  thoroughly 
demonstrated  that  in  order  most  effectually  to  prevent  a  paroxysm 
quinia  should  be  administered  between  twenty-four  and  forty-eight 
hours  in  advance  of  the  attack.  Now,  even  when  buzzing  in  the  ears 
and  headache,  with  some  confusion  of  sight,  are  produced,  these  symp- 
toms begin  to  appear  within  half  an  hour  after  the  medicine  is  taken, 
and  subside  within  a  period  of  from  eight  to  ten  hours.  It  is,  there- 
fore, after  the  sensible  effects  have  ceased,  that  the  curative  power  of 
the  medicine  is  most  strikingly  exhibited.  No  medicine  which  operates 
simply  by  exalting  or  depressing  the  organic  actions  possesses  this 
peculiarity,  one  which  it  seems  impossible  to  comprehend  except  upon 
the  supposition  that  its  eliminative  or  antidotal,  and  not  its  dynamical 
action,  is  the  chief  agent  in  the  cure  which  it  achieves. 

The  more  attentively  the  operation  of  quinia  in  malarial  disease  is 
examined,  the  more  difficult  will  it  be  found  to  explain  it  by  sup- 
posing that  the  virtue  of  the  medicine  resides  either  alone  or  chiefly 
in  the  sedative  operation  which  large  doses  of  it  manifest,  or  in  the 
stimulant  action  which  is  displayed  by  smaller  quantities.  If  we  were 
compelled  to  adopt  either  sedation  or  stimulation,  as  the  exclusive 
key  to  its  effects,  we  should  find  the  latter  to  be  best  suited  for  the 
purpose ;  for  what,  after  all,  is  a  paroxysm  of  intermittent  fever  but  a 
chill  ?  This  is  its  essential  phenomenon.  The  fever  which  follows  is 
but  a  reaction  from  the  chill,  and  the  sweat  but  a  resolution  of  the 
fever.  And,  in  those  forms  of  miasmatic  fever  which  tend  towards 
continuity,  and  in  which  the  initial  chill  is  perhaps  the  only  one  of 
the  attack,  some  local  inflammation  or  congestion  sustains  the  febrile 
action  and  prevents  the  periodical  depression  which  would  otherwise 
ensue.  But  this  excitation  is  continuous  and  essentially  morbid ;  it  ex- 
hausts the  powers  of  life  instead  of  enabling  them  successfully  to  resist 
the  disease.  If,  instead  of  such  a  stimulus,  the  system,  laboring  under 
intermittent  fever,  experiences  one  that  is  salutary  in  its  nature,  the 
paroxysms  may  very  often  be  arrested.  When  patients  affected  with 
this  disease  in  the  midst  of  a  malarious  locality  are  removed  thence  to 
a  salubrious  residence,  the  change  of  air  in  many  cases  suffices  for  the 
cure.  The  charms  and  amulets  which  occasionally  suspend  the  attack 
can  operate  only  by  exciting  the  mind  with  hope  or  faith.  The  medi- 
cines, other  than  bark,  which  have  been  most  renowned  for  the  cure 
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of  intermittent  fevers  are  all  stimulants  in  small  doses.  Opium,  on 
which  the  ancients  depended  for  this  purpose,  and  which  no  prudent 
phj-sician  will  even  now  neglect ;  wine  and  abundant  food,  which  in 
the  marshy  districts  of  Europe,  are  still  regarded  as  preservatives 
against  the  disease ;  the  whole  class  of  sudorifics,  including  hot  bathing, 
violent  exercise,  &c;  above  all,  arsenic,  the  great  succedaneum  for 
bark,  and  whose  stimulant,  tonic,  and  eutrophic  properties  are  so  re- 
markable; all  of  these  agents  show,  by  their  cure  of  intermittent  fever, 
to  which  of  their  properties  cinchona  and  its  preparations  chiefly 
owe  their  virtues.  Let  it  also  be  remarked,  that  every  one  of  these 
succedanea,  when  administered  in  large  doses,  becomes  sedative  in  its 
action.  Excessive  exercise  exhausts,  alcohol  and  opium  narcotize ; 
and  arsenic  produces  a  sedation  which  has  many  points  of  analogy  with 
complete  cinchonism. 

We  are  far  from  attributing  to  the  stimulant  virtues  of  quinia  the 
chief  part  in  its  curative  effects,  for  the  reason  already  assigned,  viz : 
that  the  latter  are  most  fully  developed  when  the  former  have  quite 
passed  away ;  but  the  preceding  considerations  (which  might,  indeed, 
be  greatly  extended)  prove  that  in  doses  sufficient  to  cure  intermittent 
fevers,  its  operation  is  not  necessarily  sedative.  If  it  should  still  be 
objected  that  enormous  doses  of  quinia  are  necessary  in  pernicious 
forms  of  periodical  fever,  we  reply  that  in  such  cases  the  medicine 
manifests  none  of  its  toxical  properties,  or  only  does  so  in  a  moderate 
degree.  Do  the  malarial  poison  and  the  quinia,  then,  neutralize  one 
another  ?  If  they  do  not,  and  the  remedy  acts  physiologically,  is  it  in 
virtue  of  its  sedative  operation  that  it  counteracts  a  tendency  stronger 
than  exists  in  any  other  disease,  to  a  complete  prostration  of  the  vital 
powers  ?  Let  it  be  observed  that  the  extraordinary  doses  of  quinia 
referred  to  are  given,  and  with  the  comparatively  trifling  effects  stated, 
in  the  apyrexia,  and  when  there  is  no  visible  tendency  to  counteract 
the  natural  operation  of  the  remedy.  But  since  its  sensible  operation 
is  singularly  slight,  we  are  compelled  to  conclude  either  that  it  is  not 
absorbed,  of  which  there  is  no  evidence,  or  that  it  is  counteracted  by 
the  material  poison  which,  upon  grounds  already  stated,  we  must  pre- 
sume to  exist  in  the  system.1 

Yellow  Fever. — Peruvian  bark  was  early  employed  in  the  treatment 
of  this  disease,  either  as  a  curative  agent,  or  as  a  tonic  in  certain  of  its 
forms  or  states.  Lind,  who  wrote  in  1777,  advised  it  in  the  advanced 
stages,  and  about  the  same  time  other  physicians  prescribed  it  as  a 

1  As  these  doctrines  are  opposed  to  those  which  the  admirable  researches  of  M.  Bri- 
quet have  led  him  to  adopt,  the  following  epitome  of  his  conclusions  is  here  subjoined. 

"  The  alkaloids  of  cinchona  arrest  the  intermittent  paroxysms  of  diseases,  whatever 
their  cause  or  nature,  by  lowering  the  action  (hyposth6nisa?it)  of  that  portion  of  the 
nervous  system  which  is  concerned  in  the  paroxysm,  especially  that  which  controls 
calorification  and  the  circulation  of  the  blood.  It  deprives  this  portion  of  the  nervous 
system  of  its  power  to  combine  and  direct  the  harmonious  actions  essential  to  the 
making  of  a  united  effort — to  the  accomplishment,  that  is,  of  the  morbid  operation 
which  constitutes  an  intermittent  paroxysm."     (Op.  cit.,  p.  352.) 

In  justice  to  an  accomplished  physician  and  distinguished  author,  we  should  state, 
that  as  early  as  1840,  Dr.  John  Bell,  of  Philadelphia,  published  his  conviction  that 
quinia  cannot  "properly  be  called  either  a  tonic  or  a  stimulant,  but  that  it  is,  to  all 
intents  and  purposes,  a  sedative." 
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prophylactic.  Rush,  Bayley,  and  Currie  made  trial  of  it  in  Philadel- 
phia and  New  York,  but  abandoned  it  as  decidedly  hurtful ;  while, 
soon  afterwards  (1800),  two  Spanish  physicians.  Lafuente  and  Boba- 
dilla,  proclaimed  it  to  be  a  specific  when  used  early  in  the  attack.  But 
the  latter  opinion  having  been  condemned  by  the  almost  unanimous 
verdict  of  those  who  were  conversant  with  the  subject,  the  medicine, 
when  used  at  all,  was  prescribed  only  in  cases  marked  by  unusual 
debility  and  depression  at  the  commencement  of  the  attack,  or  as  a 
tonic  during  convalescence. 

After  the  introduction  of  sulphate  of  quinia  into  medical  practice, 
the  hope  was  entertained  that  it  would  accomplish  what  cinchona  had 
failed  to  do,  on  account,  as  was  imagined,  of  the  greater  bulk  and  the 
nauseous  taste  of  the  latter.  As  early  as  1826,  Lefort,  a  physician  of 
Martinique,  was  induced  by  the  resemblance  which  he  fancied  to  exist, 
as  many  more  had  done,  between  yellow  fever  and  periodical  fevers, 
to  treat  the  former  with  quinia.  He  regarded  the  experiment  as  suc- 
cessful. Yet  the  results  which  he  obtained  do  not  seem  to  have  tempted 
others  to  imitate  his  method,  for  it  was  not  until  1837  that  it  was  pro- 
posed as  a  specific  by  TheVenot,  of  Guadaloupe  (who,  however,  fell  a 
victim  to  the  disease),  and  by  Dr.  Blair,  of  Demerara.  Quinia  was 
about  the  same  time  brought  forward  in  the  same  character  by  Dr. 
Harrison,  of  New  Orleans.  He  was  enchanted  by  its  apparent  success: 
"  The  fever,"  he  writes,  "  was  in  most  cases  cut  short  as  if  by  enchant- 
ment." But  he  adds  that,  nevertheless,  patients  sometimes  died  of 
black  vomit  after  the  arrest  of  the  fever,  and  without  having  presented 
a  single  symptom  of  the  disease  in  the  interval.1  In  the  epidemics  of 
1837  and  1839,  at  New  Orleans,  it  appears  to  have  been  serviceable. 
During  the  former  the  practice  of  giving  it  in  large  doses  was  in- 
augurated about  the  same  time  as  in  Demerara.  This  method  was, 
perhaps,  suggested  by  the  ordinary  practice  of  American  physicians 
in  periodical  fevers,  which  was  also  pursued  and  systematized  by 
Maillot  in  the  treatment  of  such  affections  in  Algeria.  The  method 
was  introduced  by  Dr.  Hunt,  and  extensively  employed  by  Dr.  Mackie, 
then  physician  to  the  Charity  Hospital  of  New  Orleans.2  Several 
physicians  of  that  city,  particularly  Drs.  Harrison  and  Fenner,'wcre  en- 
thusiastic in  their  praise  of  a  treatment  which  they  now  ventured  to  call 
abortive,  and  which  consisted  in  the  administration  of  twenty  or  thirty 
grains  of  quinia  at  a  single  dose,  and  associated  with  opium  or  morphia. 
In  the  epidemics  of  1837  and  1839  it  appears  to  have  been  servicea- 
ble, but  in  that  of  18-11,  which  was  of  an  inflammatory  type,  its  utility 
was  absolutely  null.  From  1847  to  1853  Dr.  Fenner  found  that  he 
was  able  to  cut  short  and  cure  the  fever  by  large  doses  of  quinia  at 
the  outset ;  but  the  type  of  the  disease  so  readily  mastered  was  mild. 
In  the  graver  epidemic  of  the  last-named  year,  Dr.  Fenner  again  made 
use  of  the  same  treatment,  but  he  remarks,  "candor  requires  me  to  state 
that  this  abortive  practice  did  not  answer  my  expectations,  and  after 
giving  it  a  fair  trial,  I  abandoned  it,  and  fell  upon  a  milder  course  of 

1  Bell's  Bulletin  of  Med.  Sci.,  iv.  20. 
*  La  Roche  on  Yellow  Fever,  ii.  716. 
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treatment,  which  proved  more  satisfactory."1  At  the  very  time  when 
this  conclusion  was  reluctantly  arrived  at  in  New  Orleans,  Dr.  Ander- 
son, of  Mobile,  describing  the  treatment  employed  by  the  physicians  of 
that  city,  employed  these  confident  terms :  "  They  used  quinine  in  almost 
every  case,  regardless  of  age,  sex,  idiosyncrasy,  or  any  other  circum- 
stance. They  have  every  reason  to  be  pleased  with  their  manner  of 
treatment,  and  with  their  present  experience,  would  not  exchange  it 
for  any  other  that  they  have  heard  of.  The  marked  and  almost  ma- 
gical effect  of  a  large  dose  of  quinine  at  the  outset  was  so  apparent,  that 
they  would  have  considered  it  little  short  of  trifling  with  human  life 
to  have  adopted  any  other  treatment."  On  the  other  hand,  Dr.  W.  H. 
Van  Buren,  in  his  report  on  the  use  of  quinia  in  Florida,  states  that  he 
never  saw  "  any  decided  and  permanent  good  effects  from  its  use  in 
yellow  fever,  though  it  was  prescribed  in  doses  of  every  size  in  a 
number  of  cases  in  the  autumn  of  18-il."2 

These  conflicting  opinions  and  discordant  results  taken  in  connec- 
tion with  other  and  more  particular  accounts,  will  not  allow  us  to 
draw  any  conclusions  more  positive  than  these:  1.  That  quinia  is  not 
a  specific  for  yellow  fever  as  it  is  for  periodical  fevers  of  every  type. 
2.  That  in  mild  cases  which  would  probably  recover  under  good  nurs- 
ing and  an  expectant  treatment,  the  medicine  may  sometimes  hasten 
recovery.  3.  That,  on  the  whole,  the  results  depending  upon  quinia 
are  no  better,  if,  indeed,  they  are  as  good,  as  those  of  the  treatment  of 
symptoms  sanctioned  by  general  experience,  and  which  the  skill  of 
the  physician  must  modify  to  suit  the  genius  of  each  epidemic  of  the 
disease. 

Other  Malarial  Periodical  Affections. — To  all  who  observe  disease  in 
malarious  regions  no  phenomenon  is  more  familiar  than  the  assump- 
tion of  the  periodical  type  by  all  forms  of  acute  and  by  some  even  of 
chronic  disease.  Inflammations  of  internal  organs  undergo  such  ex- 
acerbations and  remissions  as  are  not  witnessed  elsewhere,  the  latter 
indeed  being  sometimes  so  decided,  that  each  paroxysm  presents  the 
phenomena  of  a  new  attack  of  the  disease,  while  the  intervening 
periods  seem  to  be  almost  entirely  free  from  indications  of  its  presence. 
Pneumonia  and  dysentery  frequently  display  this  peculiarity.  Nor  is 
it  always  the  case  that  the  one  or  the  other  of  these  diseases,  or  some 
other  liable  to  similar  revolutions,  really  exists  as  the  primary  and 
most  important  affection  to  which  a  malarious  periodical  type  is  super- 
added ;  it  sometimes  appears,  on  the  contrary,  as  if  the  local  and  appa- 
rently inflammatory  phenomena  were  directly  excited  by  the  mias- 
matic poison  and  obeyed  the  laws  of  periodicity  like  the  nervous  and 
circulatory  disturbances  which  characterize  the  ordinary  paroxysms 
of  periodical  fevers.  The  contrast  between  the  violence  of  the  symp- 
toms during  the  exacerbation  and  their  quiescence  or  their  seeming 
absence  in  the  apyrexia  or  remission,  certainly  tends  to  mislead  the 
judgment  and  to  cause  essential  evidences  of  the  morbid  process 
during  the  latter  period  to  be  overlooked.  However  this  may  be, 
there  can  be  no  doubt  that  cinchona  is  the  appropriate  and  the  only 

1  Trans.  Am.  Med.  Assoc,  vii.  545.  2  New  York  Jour,  of  Med.,  vi.  79. 
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successful  remedy  for  such  affections.  Under  the  influence  of  large 
doses  of  quinia  the  phenomena  of  the  attack  subside  and  disappear,  as 
if  the  medicine  had  neutralized  some  material  poison  or  antagonized 
some  peculiar  morbid  force  in  the  system.  A  clear  perception  of  the 
truths  which  have  been  here  briefly  alluded  to  forms  an  essential  pre- 
paration for  the  treatment  of  all  diseases  occurring  in  places  where 
periodical  affections  prevail ;  and,  even  elsewhere,  the  occasional  pe- 
riodicity of  other  morbid  phenomena  than  those  pertaining  to  the 
nervous  system  points  to  the  fitness  of  the  same  method  of  treatment. 

Diseases  of  the  Nervous  System. — Neuroses.  In  all  functional  diseases 
of  the  nervous  system,  a  tendency  to  the  occurrence  of  periodical 
exacerbations  is  at  times  observed,  and  sometimes  they  present  pa- 
roxysms not  less  distinct  and  regular  than  those  of  intermittent  fever. 
This  periodicity,  although  it  is  most  regular  when  it  results  from  mala- 
rial poisoning,  is  nevertheless  observed  in  localities  where  no  causes  of 
miasm  exist  and  no  form  of  true  intermittent  fever  ever  originated. 
In  some  cases,  especially  those  first  referred  to,  in  which  the  influence 
of  malarial  poisoning  may  be  suspected,  the  attacks  yield  to  compa- 
ratively small  doses  of  quinia,  without  the  aid  of  other  medicine.  In 
others,  which  are  associated  with  and  probably  dependent  on  debility 
of  the  system,  and  especially  upon  an  anaemic  condition,  quinia  is 
comparatively  ineffectual,  while  bark  in  substance  or  in  extract  in- 
sures recovery  by  means  of  its  tonic  and  reconstituent  power.  In 
others,  again,  the  disease  is  a  purely  nervous  derangement,  paroxysmal 
rather  than  periodical,  and  curable,  if  at  all  by  quinia,  only  by  large 
and  sedative  doses  of  this  medicine. 

It  has  been  found  that  quinia  acts  least  favorably,  as  a  general  rule, 
upon  nervous  affections  which  originate  in  the  brain,  or  which  affect 
the  organs  of  the  special  senses,  owing  probably  to  the  congestion  of 
these  organs,  which  it  induces  or  aggravates.  On  the  other  hand,  in 
attacks  of  spasmodic  asthma,  and  of  convulsive  cough  attending 
bronchitis,  such  as  occurs  during  epidemics  of  influenza,  it  possesses 
unquestionable  powers.  In  Kopp's  asthma,  or  laryngismus  stridu- 
lus, M.  Merei  states  that  he  found  its  effects  equally  rapid  and  satis- 
factor}'-  in  about  one-half  of  a  dozen  cases  for  which  he  employed 
it.  The  cases  in  which  it  was  prescribed  by  him  were  those  of  weak 
and  obviously  nervous  infants,  suffering  for  weeks  or  months  from 
fits,  but  during  the  intervals  free  from  all  disease.  For  infants  from 
four  to  six  months  old,  he  directed  doses  of  nearly  one  grain  of  quinia 
every  second  hour,  until  the  physiological  action  of  the  drug  was  mani- 
fested.' In  periodical  palpitations  of  the  heart,  B.  Briquet  states  that 
this  remedy  exerts  peculiar  efficacy.  Hiccup,  it  is  well  known,  is 
sometimes  exceedingly  obstinate,  and  cases  of  its  fatal  termination 
have  been  recorded.  In  one  instance,  after  the  failure  of  nearly  every 
narcotic  and  antispasmodic  medicine,  and  when  it  was  evident  that 
life  would  soon  terminate,  a  dose  of  twelve  grains  of  sulphate  of  quinia 
brought  the  attack  to  a  conclusion  within  three  hours.2 

1  Month.  Jour,  of  Med.  Sci.,  Nov.  1850,  p.  463. 

2  Bull,  de  Therap.,  lxiii.  p.  32G. 
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In  more  general  forms  of  nervous  convulsion,  bark  is  less  success- 
ful. Such  is  the  case  with  epilepsy.  Tissot,  and  also  Torti,  relate 
instances  of  its  success,  but  they  appear  to  have  been  examples  of 
intermittent  fever  with  epileptic  paroxysms,  rather  than  true  epilepsy. 
Indeed,  this  explanation  is  suggested  by  Torti  himself  regarding  a 
case  which  he  relates.1  A  similar  example  was  reported  by  M.  Hip- 
peau  in  1822,2  and  since  the  introduction  of  quinia,  several  more  may 
be  added  to  the  number.  Thus,  M.  Mazade  published  a  case  which  oc- 
curred during  an  epidemic  of  intermittent  fever,  and  which  was  treated 
at  first  in  daily  doses  of  eight  grains,  and  afterwards  of  fifteen  grains 
of  quinia  and  upwards.  Several  relapses  occurred,  but  a  permanent 
cure  was  at  length  effected.3  In  another  case,  quoted  by  M.  Briquet 
from  Taroni,  the  disease  was  produced  by  fright,  and  was  cured  after 
a  treatment  of  three  months. 

The  effects  of  the  remedy  in  tetanus,  chiefly,  but  not  exclusively  of 
the  idiopathic  form,  are  more  favorable.  In  a  case  of  traumatic 
tetanus,  reported  by  Dr.  Malone,  of  Florida,  the  recovery  of  the  patient 
is  ascribed  to  quinia,  given  at  first  to  the  extent  of  fifteen  grains, 
in  three  doses,  at  intervals  of  two  hours,  and  then  continued  in  doses 
of  three  grains  every  three  hours.  Einging  in  the  ears,  and  partial 
deafness,  attested  the  operation  of  the  remedy.4  Other  successful 
cases  are  reported  by  Drs.  Bishop,  of  Ithaca,  New  York,5  Firna,  of 
Milan,6  Gleizes,7  Cock,8  Coste,9  and  Dr.  G.  O.  Eees.10  Several  cases  are 
also  referred  to  by  M.  Briquet.11 

Neuralgia.  This  disease  is  essentially  spasmodic  or  paroxysmal, 
and  is  sometimes  regularly  intermittent,  quite  independently  of  a 
miasmatic  cause.  In  proportion  to  its  assuming  the  latter  type  is  it 
curable  by  quinia ;  but  the  medicine  must  generally  be  given  in  large 
doses.  From  ten  to  twenty  grains  administered  six  or  eight  hours 
before  the  paroxysm,  in  divided  doses,  is  usually  required.  Its  effi- 
cacy is  increased  by  opium. 

As  early  as  1822,  periodical  neuralgia  of  the  fifth  pair  was  cured 
with  sulphate  of  quinia  by  Piedagnel,  Dupre*,  and  Eibes.  In  1834,  Dr. 
W.  A.  Gillespie,  of  Virginia,  published  two  cases  of  severe  miasmatic 
neuralgia  occupying  the  dental  branches  of  the  fifth  pair,  and  cured 
by  the  same  remedy.12  A  similar  case  is  reported  by  Nepple,13  and 
one  of  great  severity,  affecting  the  same  nerve,  in  a  female  exhausted 
by  lactation  and  loss  of  rest,  was  cured  by  Mr.  Hogg,  with  doses  of 
from  ten  to  fifteen  grains  of  quinia,  given  until  deafness  ensued. 
Many  other  remedies  had  been  tried  in  vain.14  Other  forms  of  neu- 
ralgia have  also  been  found  amenable  to  the  power  of  this  medicine. 
A  case  of  femoro-popliteal  neuralgia  was  cured  by  Duprd  with  quinia 

1  Therapeutice  Specialis,  p.  426.  2  Delasiauvb,  Traite  d'Epilepsie,  p.  378. 

»  Bulletin  de  l'Acad.  de  Mid.,  xiii.  849. 

4  Am.  Jour,  of  Med.  Sci.,  Oct.  1843,  p.  376.  6  N.  Y.  Jour,  of  Med.,  ix.  201. 

8  Archives  Gen.,  4eme  ser.,  vi.  76.  7  Abeille  Med.,  xiv.  91. 

8  Lancet,  June  28th,  1851.  *>  Ibid.,  July  5th,  1851. 

10  Times  and  Gaz.,  June,  1857,  p.  644.  "  Op.  cit.,  p.  492. 

"  Am.  Jour,  of  Med.  Soi.,  May,  1834,  p.  115. 

13  F.  Cuvier,  These  de  Coucours,  1838.  "  Lancet,  Nov.  1850,  p.  575. 
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after  depletion,  revulsives,  and  opiates  had  failed  to  give  relief.1 
Mondiere  cured,  by  its  means,  neuralgia  of  the  uterus;2  and  Brachet, 
a  case  of  severe  urethralgia  of  long  standing,  and  of  an  imperfectly 
intermittent  tvpe.3  Sir  B.  Brodie  cured  one  in  which  neuralgia  of 
the  inferior  dorsal  nerves  occurred  paroxysmally  at  night,  by  means 
of  sulphate  of  quinia  taken  daily  to  the  extent  of  thirty  grains.4 
Numerous  examples  of  the  efficacy  of  this  medicine  in  neuralgia  of 
the  ulnar,  sciatic,  crural,  and  other  nerves,  are  given  by  Dr.  Handfield 
Jones.5  In  all  of  these  cases  various  other  remedies  had  been  em- 
ployed, such  as  narcotics,  iron,  stimulant  embrocations,  and  blisters ; 
but  the  degree  of  improvement  was  evidently  dependent  more  upon 
the  quinia  than  upon  all  the  other  means  together,  in  proportion  as 
the  disease  assumed  the  periodical  type. 

Intermittent  Paralysis.  Intermittent  paralysis  occurs  in  two  forms, 
as  one  of  the  phenomena  of  a  paroxysm  of  intermittent  fever,  and  as 
an  uncomplicated  affection  depending,  however,  upon  malarial  causes. 
The  former,  perhaps,  is  most  frequently  met  with.  M.  Mazade  has 
given  an  account  of  a  case  of  each  variety;  in  both  instances  the 
disease  assumed  the  form  of  hemiplegia,  in  the  one  case  quotidian  and 
in  the  other  tertian.  Both  yielded  promptly  to  full  doses  of  quinia.6 
In  another  more  recent  case,  the  type  of  the  attack  was  double  tertian, 
and  the  paralysis,  which  was  general,  involved  both  sensation  and 
motion.  A  dose  of  ten  grains  of  sulphate  of  quinia,  followed,  the 
next  day,  by  one  of  twelve  grains,  put  an  end  to  the  attack.7  A  case 
of  intermittent  aphonia  affecting  a  pregnant  woman,  and  recurring  for 
six  successive  days,  at  the  same  hour,  was  cured  by  Heusinger,  by  five 
grains  of  sulphate  of  quinia  in  one  dose.8 

Delirium  Tremens. — Houssard  states  that  he  used  with  the  hap- 
piest effects  in  this  affection,  and  in  the  tremulousness  which  affects 
habitual  drunkards,  a  strong  infusion  of  cinchona.9  M.  J.  Guerin 
adds  to  this  statement,  his  observation,  that  an  infusion  of  cinchona 
prevents  the  intoxicating  effects  of  wine  to  a  remarkable  degree,1"  a 
fact  which  can  probably  be  explained  by  the  action  of  the  tannin  of 
the  bark.  It  is  well  known  that  astringent  are  much  less  intoxicating 
than  sweet  wines. 

Acute  Articular  Rheumatism. — Under  an  impression  that  this  disease, 
which  is  so  remarkable  for  its  remissions  and  exacerbations,  might 
yield  to  the  same  remedy  as  intermittent  and  remittent  fevers,  Peruvian 
bark  was  employed  in  its  cure  by  Morton,  and  with  such  success  as  to 
induce  other  physicians  to  imitate  his  example.  Among  these  was 
Fothergill,  who  describes  a  form  of  rheumatism  which  attacked  chil- 
dren particularly,  was  very  much  disposed  to  migrate  from  joint  to 
joint,  and  had  regular  evening  exacerbations  and  morning  remissions. 

'  Philada.  Jour,  of  Med.,  v.  436. 

2  Archives  Gen.,  2eme  ser.  (1835),  vii.  185.  3  Abeille  M6d.,  xiv.  201. 

4  Essay  on  Local  Nervous  Affections  (1837),  p.  28. 

5  Lancet,  Jane,  1855,  p.  577,  and  p.  603. 

6  Bull,  de  l'Acad.,  xiii.  850. 

7  Gazette  Med.  de  Toulouse,  and  Abeille  Med.,  s.  215. 

s  Deutsche  Klinik,  No.  39,  1859.  »  Bull,  de  l'Acad.,  xxviii    57. 

10  Bull,  de  Therap.,  lxiv.  88. 
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A  decoction  of  bark,  with  rhubarb  sufficient  to  keep  the  bowels  open, 
commonly  removed  the  disorder  in  a  few  days  with  great  certainty.1 
But  the  most  conspicuous  advocate  of  this  treatment  was  Haygarth, 
who  learned  it  from  Fothergill,  and,  like  him  and  Morton,  adopted  it 
on  the  ground  of  supposed  "  analogies  between  an  ague  and  a  rheu- 
matic fever."  Haygarth  made  use  of  it  habitually  and  with  great 
satisfaction  for  a  period  of  thirty-five  years.  He  insisted  on  the  neces- 
sity of  prefacing  its  administration  with  "sufficient  evacuations  of  the 
bloodvessels,  stomach,  and  bowels,"  as  well  as  with  sudorifics  and  the 
warm  bath  in  certain  cases.  This  preparation  he  held  to  be  essential, 
and  if,  owing  to  its  insufficiency,  the  bark  disagreed,  the  latter  was 
suspended,  and  depletion  and  evacuants  were  employed  anew.  Bark 
was  prescribed  by  him  in  doses  of  from  five  to  fifteen  grains,  gradually 
increased  to  twenty,  thirty,  or  forty  grains  every  two,  three,  or  four 
hours.  Under  its  use  the  pain,  swelling,  sweats,  &c,  abated  speedily, 
and  the  cure  was  generally  perfected  without  any  permanent  enlarge- 
ment of  the  joints,  or  other  disability.2  The  careful  preparation  of 
the  patients  by  means  of  evacuant  medicines  will  be  here  particularly 
noticed,  for,  doubtless,  it  is  owing  to  a  neglect  of  this  precaution  that 
many  later  observers  have  failed  to  obtain  from  bark  the  benefits 
described  by  Haygarth.3  Cullen,  for  example,  seldom  found  it  useful, 
and  in  some  cases  hurtful.  It  appeared  to  him  to  be  fitted  for  those 
cases  only  in  which  "  the  phlogistic  diathesis  is  already  much  abated," 
and  where,  at  the  same  time,  the  exacerbations  are  manifestly  period- 
ical.4 Several  recent  observers,  who  have  pursued  the  method  of 
Haygarth,  have  obtained  similar  results.  Thus  Dr.  D.  D.  Davis  de- 
clared  bark  to  be  "the  most  powerful  remedy  that  can  be  employed," 
provided  the  acute  stage  be  combated  by  means  of  evacuants,  first, 
free  depletion  and  then  an  emetic,  followed  by  a  purge  of  calomel  and 
jalap,  and  if  necessary,  local  blood-letting.  He  prescribed  the  bark 
in  doses  of  from  twenty  to  thirty  grains  three  or  four  times  a  day.* 
Mr.  Popham  states  that  in  acute  rheumatism,  unattended  with  effusion 
in  the  joints,  and  after  the  due  employment  of  evacuants,  "it  prevents 
relapse  or  loss  of  strength,  and  those  unruly  aches  and  pains  that  so 
often  survive  the  original  attack."6  Perhaps  the  only  writer  of  au- 
thority who  entirely  condemns  this  method  in  the  cases  indicated  by 
Haygarth,  while  professing  to  have  conformed  to  his  precepts,  is  Scuda- 
more,  who  says:  "I  have  repeatedly  followed  his  authority  in  admi- 
nistering the  bark  in  the  first  stage  of  the  acute  rheumatism,  its  use 
having  been  premised  by  due  evacuations ;  but  I  do  not  remember 
more  than  one  case  in  which  I  found  it  successful.  A  priori,  we  could 
not  expect  it  to  be  a  medicine  otherwise  than  injurious  when  a  sym- 

>  Willan's  Miscell.  Works,  p.  262. 

2  A  Clinical  History  of  Diseases,  1805,  p.  45,  &c. 

1  He  describes  them  in  these  words  :  "  Except  mercury  in  syphilis,  there  are  few 
or  perhaps  no  examples  where  a  remedy  can  produce  such  speedy  relief  and  speedy 
recovery  in  so  formidable  a  disease.  For  many  years  I  have  been  thoroughly  con- 
vinced that  the  Peruvian  bark  has  a  much  more  powerful  effect  in  the  rheumatic  than 
any  other  fever,  and  that  it  does  not  even  cure  an  ague  so  certainly  and  so  quickly." 

'  Mat.  Med.,  ii.  96.  »  Lancet",  Jan.  1841,  p.  572  and  p.  718, 

6  Dublin  Quart.  Jour.,  Sept.  1844,  p.  59. 
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pathetic  inflammatory  fever  is  present,  and  all  the  secretions,  except 
that  of  the  skin,  which  is  irregular,  are  more  or  less  impeded.'"  It  is 
probable  that  the  a priori  views  of  Sir  Charles  prevented  him  from 
clearly  discerning  the  truth.  His  objections  are  adapted  to  provoke 
the  criticism  passed  upon  those  of  Parry  by  Dr.  Copland,  who  says 
concerning  them:  "They  can  have  no  weight  when  duly  examined  by 
the  phvsician  who  has  had  any  experience  of  the  operation  of  this 
medicine  in  acute  rheumatism."2  Dr.  Copland  states  that  since  1819 
he  always  employed  cinchona  for  that  disease  as  early  in  the  attack 
as  possible,  after  due  evacuations. 

Since  the  introduction  of  quinia  into  practice,  it  has  supplanted 
bark  in  the  treatment  of  rheumatism,  and  with  as  inferior  results  as 
in  several  other  diseases.  It  has,  however,  been  administered  in  two 
different  manners,  in  small  doses  as  a  substitute  for  bark,  and  in  large 
doses  as  a  sedative.  By  the  former  method,  it  has  entirely  failed  of 
its  purpose,  because  it  is  not  the  equivalent  of  bark.  This  compara- 
tive ill  success  is  amply  set  forth  by  Dr.  Fuller,3  who  insists  that  quinia 
should  not  be  administered  at  all  until  the  pulse  becomes  soft,  the 
tongue  moist,  and  the  urine  clear.  He  has,  however,  found  it  of 
essential  service  in  cachectic  states  of  the  system,  or  when  the  patient 
has  been  exhausted  by  the  attack. 

The  use  of  quinia  in  large  doses,  as  a  sedative,  was  commenced  in 
1842  by  M.  Briquet,  to  whom  belongs  the  introduction  of  this  method. 
Between  the  date  mentioned  and  1853,  he  treated  two  hundred  and 
fifty  cases  of  acute  and  chronic  articular  rheumatism  by  means  of 
large  doses  of  quinia.  That  is  to  say,  beginning  with  from  sixty  to 
seventy-five  grains  a  day,  in  divided  doses,  he  reduced  the  quantity 
to  forty-five,  thirty,  or  even  fifteen  grains  a  day,  according  as  its 
specific  effects  were  induced.  No  other  treatment  was,  in  general, 
employed.  This  method  was  found  least  efficacious  in  highly  inflam- 
matory cases,  and  most  so,  on  the  other  hand,  in  persons  of  a  lym- 
phatic constitution,  and  debilitated  by  previous  disease,  or  by  the  anti- 
phlogistic treatment  carried  to  an  extreme.  When  many  joints  were 
involved,  the  disease  yielded  more  readily  than  when  it  was  confined 
to  a  single  one.  M.  Briquet  is  persuaded  that  under  this  plan  of 
treatment  the  disease  is  cured  in  less  time,  and  with  less  loss  of 
strength,  and  consequently  is  followed  with  a  more  rapid  convalescence 
than  when  other  methods  are  employed.  The  patients  also  suffer  less 
pain,  and  therefore  do  not  lose  their  rest  so  much  at  night.  On  the 
whole,  M.  Briquet  believes  that  the  exclusive  treatment  by  quinia  is 
the  most  efficient  in  shortening  the  attack,  in  sparing  the  strength,  and 
diminishing  the  sufferings  of  rheumatic  patients. 

These  conclusions  are  not  fully  sustained  by  other  physicians  who 
have  made  use  of  the  same  method.  M.  Monneret/  for  example, 
employed  the  treatment  by  quinia  in  twenty-two  cases  of  articular 
rheumatism,  giving   from  thirty  to  ninety  grains   of   the    medicine 

1  On  Gout  and  Rheumatism,  3d  ed.,  p.  665. 

2  Diet.  ot'Piact.  Med.  (Am.  ed.),  Hi.  687. 

3  On  Rheumatism,  &c.  (Am.  ed.).  p   88. 

4  Jour,  de  Med.  (Ifc44),  ii.  18.     Compend.  de  Med.  Prat.,  vii.  389. 
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daily,  and  for  an  average  period  of  ten  days ;  but,  in  only  seven  was 
the  treatment  completely  successful,  and  in  only  three  of  these  was  the 
attack  severe,  lie  found,  like  M.  Briquet,  that  whenever  the  disease 
tended  to  fix  itself  upon  a  joint  the  plan  was  unsuccessful,  and,  also, 
at  the  commencement  of  an  attack  when  the  local  or  general  symp- 
toms were  severe.  He  also  noticed  that,  like  opium,  the  medicine 
appeared  often  merely  to  disguise  the  pain,  for  it  returned  upon  the 
suspension  of  the  treatment.  Indeed,  this  facility  of  relapse  is  visible 
in  the  accounts  published  by  M.  Briquet  himself,  and  M.  Grisolle  says 
of  relapses  that  they  occur  oftener  and  perhaps  more  readily  after 
this  than  after  any  other  form  of  treatment.1  M.  Legroux  has  also 
published  the  results  which  he  obtained  by  means  of  the  treatment 
with  quinia.2  But  he  administered  it  in  smaller  doses,  not  exceeding 
thirty  grains  a  day,  and  generally  gave  even  less  than  this.  He  reports 
that  nineteen  out  of  twenty-four  cases  were  completely  cured  under 
the  influence  of  quinia,  but  admits  that  a  relapse  occurred  in  five  cases. 
It  is  of  still  more  consequence  to  observe  that  in  many  cases  he  made 
use  of  bleeding,  sometimes  as  often  as  three  times  in  the  same  attack, 
and,  besides  this,  purgatives  and  blisters.  M.  Vinet,  who  published 
numerous  examples  of  rheumatism  treated  by  sedative  doses  of  quinia,3 
found  that  very  often  this  medicine  was,  of  itself,  inadequate  to  the 
cure.  While  asserting  that  it,  on  the  whole,  exerts  a  decided  influence 
upon  the  disease,  and  that  in  one-half  of  the  cases  the  action  is  prompt 
and  permanent,  he  admits  that  in  the  other  half  it  is  slow  and  uncer- 
tain, or  even  null.  Like  the  other  writers  cited  above,  he  also  states 
that  it  has  no  tendency  to  prevent  relapses. 

The  method  of  M.  Briquet  does  not  appear  to  have  been  much 
imitated  elsewhere  than  in  France.  Dr.  Bence  Jones  says,  concerning 
a  single  trial  of  it  which  he  made,  giving  as  much  as  one  hundred 
grains  of  quinia  to  the  patient  in  twenty-four  hours,  that  no  alteration 
was  made  in  the  pulse,  no  effect  was  produced  on  the  pain,  nor  on  the 
swelling  of  the  joints,  and  on  the  third  day  he  was  obliged  to  discon- 
tinue the  treatment  on  account  of  the  sickness  which  ensued.4 

It  will  have  been  remarked  that  M.  Legroux  employed  quinia  as  an 
adjuvant  merely,  or  to  complete  the  cure  commenced  by  antiphlogistic 
measures,  or  in  much  the  same  manner  as  Haygarth  prescribed  bark ; 
and  to  this  may  probably  be  attributed  his  comparatively  good  success. 
But  that  success  was  less  than  what  Haygarth  himself  could  boast  of. 
Indeed,  on  weighing  carefully  the  whole  matter,  we  are  forcibly  struck 
with  the  great  superiority  of  the  original  method,  and  are  persuaded 
that  bark,  in  substance  or  in  extract,  would  still  be  found  a  potent 
remedy  for  acute  rheumatism,  if  its  administration  followed  the  use  of 
depiction  and  purgatives,  but  that  no  special  advantage  is  to  be  de- 
rived from  the  use. either  of  bark  or  quinia,  in  rheumatism,  unless 
these  precautions  are  observed. 

In  chronic  rheumatism  the  use  of  bark  is  indicated  whenever  the 
system  is  enfeebled,  the  perspiration  excessive,  and  above  all,  when 

1  Pathologic  Interne,  7eme  ed.,  ii.  873.         2  Jour,  de  Med.  (1845),  iii.  10. 

8  Archives  Geu.,  4euie  ser.,  xvii.  106.  *  Times  and  Gaz.,  June,  1855,  p.  565. 
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the  disease  is  not  confined  to  one  or  two  joints.  But  even  then  the 
medicine  will  powerfully  contribute  to  the  success  of  such  local  mea- 
sures as  are  appropriate. 

In  gout  cinchona  has  been  used  for  a  longtime.  As  early  as  1714, 
Held  proclaimed  it  to  be  a  "  divine  remedy"  for  this  affection ;  but 
Cullen,  and  after  him  Scudamore,  limited  its  employment  to  the  inter- 
vals between  the  attacks,  to  strengthen  the  digestion,  and  ward  off  a 
return  of  the  disease.  Quinia  has  been  used  for  its  sedative  property 
in  large  doses,  during  the  paroxysm,  but  it  has  had  no  success  to 
recommend  it,  and  the  danger  of  excessive  sedation  in  a  disease  which 
may  so  readily  abandon  its  original  seat  to  attack  the  essential  organs 
of  life,  cannot  be  too  strongly  insisted  upon. 

Typhus  Fever. — It  was  formerly  an  universal  custom  to  administer 
cinchona,  in  substance,  decoction,  or  extract,  in  the  advanced  stage 
of  typhus  fever,  and,  generally,  to  combat  the  typhoid  state.  This 
state  is  characterized  by  great  prostration,  a  languid  cutaneous  cir- 
culation, petechiae.  a  foul  and  dry  tongue,  muttering  delirium,  stupor, 
and  subsultus  tendinum.  When  such  symptoms  exist,  there  can  be 
no  doubt  that  alcoholic  and  medicinal  stimulants  and  nutritious  food 
become  essential  to  the  patient's  safety.  Among  the  medicines  em- 
ployed with  great  advantage  is  bark,  and  that  preparation  of  it  is  best 
which  was  originally  designed  by  Huxham  to  remedy  the  condition, 
and  which  is  still  known  as  his  tincture.  Even  Cullen,  little  partial 
as  he  was  to  stimulant  remedies,  expresses  no  doubt  respecting  the 
usefulness  of  this  method.  He  goes  further,  and  even  speaks  approv- 
ingly of  the  practice  employed  by  Dr.  James,  of  endeavoring,  by 
means  of  his  antimonial  powder,  to  procure  a  remission  early  in  the 
attack,  and  then  employing  the  Peruvian  bark.  After  the  introduc- 
tion of  quinia  it  was  substituted  for  the  bark  itself,  and  in  1824  we 
find  Dr.  O'Brien  attempting  to  demonstrate  its  efficacy  when  adminis- 
tered after  the  stage  of  excitement  had  passed.1 

But  quite  recently  quinia  has  been  used  in  typhus  with  a  different 
object.  Dr.  Dundas,  of  Liverpool,  starting  from  the  singular  hypo- 
thesis of  the  identity  of  the  periodical  fevers  of  the  tropics  with  the 
typhus  fever  of  Great  Britain,  employed  quinia  for  the  cure  of  the 
latter  disease,  in  doses  of  from  ten  to  twelve  grains,  repeated  three  or 
four  times,  at  intervals  not  exceeding  two  hours.  He  asserts  that  in 
the  great  majority  of  cases  of  uncomplicated  typhus,  taken  at  the 
commencement,  complete  and  rapid  success  may  be  counted  upon.2 
Dr.  Eddowes,  of  the  Liverpool  Fever  Hospital,  substantially  confirmed 
these  statements,  as  well  as  Drs.  Steele,  Gee,  Stevenson,  Glassbrook, 
Lister,  and  Gildersleeves,  of  the  same  city  ;  and  Mr.  Hay  ward  states 
that  he  obtained  the  most  beneficial  effects  from  the  quinine  treatment 
in  seventy -nine  cases  of  fever.3  Dr.  Fletcher,  of  Manchester,  employed 
this  remedy  in  eighty  cases  of  typhus.  "  In  the  majority,"  he  says, 
"cinchonism  established  a  permanent  convalescence  within  forty-eight 
hours."     Of  the  cases  in  which  the  typhoid  character  of  the  disease 

1  Trans.  Coll.  Phys.  Ireland,  iv.  367. 

*  Med.  Times,  Oct.  1651,  p.  346.  »  Lancet,  Oct.  1852. 
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was  prominent  before  the  administration  of  the  remedy,  five-sixths 
were  convalescent  within  fourteen  days,  and  of  persons  under  the  age 
of  puberty  nine-tenths  were  cured  within  the  same  period.1  Possibly 
the  fever  may  have  been  of  an  unusually  mild  type.  It  is  singular, 
however,  that  in  Edinburgh  a  very  different  verdict  was  pronounced 
in  the  matter  now  before  us.  Dr.  Robertson  treated  eight  cases  of 
typhus  according  to  the  directions  of  Dr.  Dundas,  but  no  appreciable 
good  effect  was  produced ;  on  the  contrary,  the  medicine  sometimes 
caused  cerebral  excitement,  followed  by  coma  of  a  very  alarming  cha- 
racter.2 Dr.  Bennett  also  made  use  of  the  treatment  in  seven  cases  of 
typhus.  "  In  none  of  the  seven  cases,"  he  informs  us,  "notwithstand- 
ing the  physiological  action  of  the  drug  was  well  marked,  did  it  in 
any  way  cut  short  the  disease,  or  produce,  in  its  progress,  so  far  as  I 
could  ascertain,  any  amelioration  whatever."3  Notwithstanding,  there- 
fore, the  favorable  accounts  at  first  published  of  this  treatment,  we 
cannot  discover  sufficient  grounds  for  its  adoption. 

The  affection  known  as  epidemic  cerebrospinal  meningitis,  which 
appears  to  be  a  form  of  typhus,  called  by  the  Germans  cerebral,  and  by 
the  Italians  tetanic  and  apoplectic,  and  which  is  the  same  disease  that 
prevailed  in  the  United  States  from  1809  to  1815,  and  again  in  1865-4, 
and  which  was  by  some  persons  termed  spotted  fever,  was  treated  with 
quinia  by  Boudin4  and  others  in  Europe,  but  without  very  encouraging 
success.  Perhaps  they  administered  it  in  smaller  doses  than  were 
necessary.  It  is  at  least  certain  that  during  the  last  epidemic  referred 
to,  in  this  city  the  most  efficient  treatment  by  far  consisted  of  quinia 
given  in  doses  of  two  or  three  grains  every  hour,  and  persisted  in  while 
the  characteristic  symptoms  continued. 

Typhoid  Fever. — Both  Home  and  Cullen  appear  to  have  used  bark 
in  a  form  of  fever  which  was  probably  the  typhoid.  The  former 
speaks  of  it  as  useful  when  there  is  much  prostration,  with  sweating 
and  tremor  ;J  but  the  latter  frequently  found,  as  some  recent  observers 
have  done  in  the  case  of  quinia,  that  it  aggravated  the  inflammatory 
state  of  the  system,  and  determined  fatal  inflammation  of  the  brain 
and  of  the  lungs.6  From  1840  to  1812  quinia  was  used  as  a  sedative 
in  typhoid  fever  by  several  physicians  of  Paris,  among  whom  were 
Blache,  Manoury,  and  Broqua.  M.  St.  Laurens,  reporting  upon  the 
cases  treated  at  the  Hotel  Dieu,  states  that  in  doses  of  from  twenty  to 
forty  grains  it  sometimes  produced  a  marked  subsidence  of  the  pulse, 
but  that  the  tongue  became  redder  and  drier,  the  thirst  was  increased, 
vomiting  occurred,  with  epigastric  pain,  and  sometimes  the  diarrhoea 
was  considerable.7  In  1813,  M.  Louis  presented  a  report  to  the  Acad- 
emy of  Medicine  upon  a  memoir  of  M.  Broqua,  in  which  the  use  of 
large  doses  of  quinia  was  advocated  in  typhoid  fever.  The  report 
concludes  with  the  following  resolution,  which  was  adopted  by  the 
Academy,  viz.,  that  the  utility  of  quinia,  according  to  the  method  de- 

'  Times  and  Gaz.,  April,  1853,  p.  422. 

2  Edinb.  Month.  Jour.,  July,  1852,  p.  91. 
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scribed  is  far  from  having  been  proven.1  In  an  excellent  essay  by 
M.  Jacquot,  published  in  1844,  eight  cases  of  typhoid  fever  are  re- 
ported in  which  the  medicine  seems  to  have  controlled  the  atonic 
svmptoms  and  the  exacerbations  of  fever  in  the  second  stage  of  the 
disease.2  Much  more  recently,  Dr.  Barclay,  of  London,  used  the  medi- 
cine in  eighteen  cases  of  typhoid  fever,  administering  it  in  doses  of  ten 
grains  every  four  hours;  but  with  no  perceptible  advantage.3  Dr. 
Peacock,  who  examined  the  question  carefully,  found  that  under  the 
quiniatreatmentthe  rate  of  mortality  was  increased,  and  the  residence  of 
the  patients  in  the  hospital  prolonged.4  A  special  method  of  administer- 
ing the  medicine  has  been  advocated  by  Dr.  Worms,  of  Paris.  It  con- 
sists in  giving  an  antimonial  emetic  in  the  forming  stage  of  the  attack, 
followed  by  a  twelve-grain  dose  of  quinia.  In  the  active  period  of  the 
disease  two  doses  of  nine  grains  each  are  prescribed  with  an  interval 
of  seven  or  eight  hours,  and  this  prescription  is  repeated  the  following 
day.  Thereafter  the  medicine  is  administered  in  gradually  diminishing 
doses.  Dr.  W.  alleges  that  by  this  plan  the  attack  is  often  terminated 
in  from  five  to  eight  days.4  The  treatment  has,  on  the  one  hand,  found 
an  enthusiastic  advocate  in  Dr.  Leclerc,'  but,  on  the  other,  has  been 
stigmatized  as  incendiary  by  Dr.  Petit,7  and  admitted  by  one  of  its  ad- 
vocates, Dr.  Florentin,8  to  produce  intestinal  irritation  of  an  alarming 
nature  and  even  fatal  issue. 

With  this  testimony  before  him  the  reader  will  be  better  able  to 
affix  a  just  value  to  the  conclusions  of  M.  Briquet,  the  most  earnest 
advocate  of  the  treatment  in  question.  He  prescribed  the  medicine 
in  doses  of  from  fifteen  to  twenty-two  grains  a  day  in  mild  cases :  in 
severe  cases  from  twenty-two  to  thirty  grains  were  given,  and  in 
grave  cases  from  forty-five  to  sixty  grains.  He  claims,  and  it  cannot 
be  denied,  that  the  fever,  as  indicated  by  the  state  of  the  pulse  and 
skin,  subsides  under  the  operation  of  quinia.  The  pulse  falls  on  an 
average,  from  96  to  70  after  five  days'  use  of  the  medicine  in  mild 
cases ;  and  in  those  of  a  grave  type  from  98  to  75  in  the  course  of  two 
days.  The  nervous  symptoms  are  in  like  manner,  palliated  when  they 
are  ataxic,  consisting  of  headache,  titubation,  agitation,  and  delirium, 
while  the  eye  is  bright  and  the  face  injected ;  they  are  augmented  in 
the  adynamic  form  with  prostration,  stupor,  a  dorsal  decubitus,  and  a 
constant  tendency  to  sleep  or  to  coma.  The  irritant  action  of  the 
medicine  upon  the  intestinal  canal  is  represented  as  being  very  limited. 
Yet  it  is  urged  as  an  important  precept  never  to  continue  the  quinia 
in  large  doses  for  more  than  a  week  at  a  time  ;  and  three  cases  are  re- 
ferred to,  in  one  of  which,  gangrenous  ulceration  was  found  in  the 
large  intestine,  and  in  two  others  an  unusual  degree  of  inflammation. 
In  regard  to  the  mortality  in  cases  treated  by  quinia,  it  is  admitted  to 
be  not  less  than  the  general  average  by  other  methods.  On  the  whole 
this  author  concludes,  that  the  quinia  treatment  is  not  one  adapted  for 
general  and  ordinary  use  in  typhoid  fever.     It  is  suited  only  to  cer- 

1   Bull,  de  l'Acad.,  viii.  624.  2  Archives  Gen.,  4eme  se>.,  vi.  85. 
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tain  determinate  cases,  and,  perhaps,  to  particular  epidemics ;  and  in 
general,  like  most  other  remedies,  ought  only  to  be  made  use  of  to 
combat  certain  forms  of  the  disease,  or  certain  predominant  symptoms. 

From  the  foregoing  summary  of  opinions  and  results  derived  from 
those  who  regard  with  partiality  the  treatment  of  typhoid  fever  with 
quinia,  and  from  those  whose  experiments  in  its  use  have  led  them  to 
condemn  it,  it  is,  we  apprehend,  abundantly  clear  that  the  remedy  is 
one  of  secondary  value  if,  indeed,  it  possesses  any  virtues  at  all  in 
this  disease.  In  small  doses  no  peculiar  benefits  are  claimed  to  pro- 
ceed from  it,  and  in  large  doses  the  hazards  of  its  administration 
greatly  outweigh  its  occasional  usefulness. 

In  the  typhoid  fever  of  children,  MM.  Rilliet  and  Barthez  administered 
quinia  in  divided  doses  amounting  to  about  seven  grains  a  day,  and 
continued  them  for  a  period  of  from  seven  to  fourteen  days.  They 
found  it  to  diminish  the  frequency  and  fulness  of  the  pulse,  and 
the  heat  of  skin,  perspiration,  and  desquamation  of  the  cuticle, 
while  it  increased  the  muscular  strength.  It  did  not  occasion  dry- 
ness of  the  mouth,  nor,  in  the  fatal  cases,  any  irritation  of  the  stomach.1 
But  there  is  nothing  to  show  that  the  disease  would  not  have  been  as 
quickly  cured  and  as  safely  treated  by  other  means  which  would  have 
spared  the  necessity  of  administering  a  medicine  repugnant  to  the 
patients  and  of  high  price. 

Quinia  has  been  used  by  Prof.  Retzius  to  prevent  •puerperal  fever. 
During  the  prevalence  of  an  epidemic  of  this  disease  in  the  Lying-in 
Hospital  of  Stockholm,  he  caused  all  of  his  patients  for  some  time 
before  their  confinement  to  take  a  scruple  of  sulphate  of  quinia  every 
day.  He  was  of  opinion  that  this  measure  contributed  powerfully  to 
stay  the  progress  of  the  epidemic.2 

In  smallpox  of  a  malignant  type  Peruvian  bark  was  once  strongly 
recommended  as  an  alexipharmic  and  anti-putrescent  remedy ;  and 
Monro  was  induced  by  its  success  in  gangrene  to  use  it  in  those 
typhoid  forms  of  variola  in  which  the  pustules  do  not  fill  or  when 
petechia?  appear.3  In  the  same  disease  Cullen  prescribed  it  to  correct 
loss  of  strength,  and  "a  putrescent  tendency  of  the  fluids."4  Bardsley 
used  quinia  under  the  same  circumstances  in  children,  and  with  ad- 
vantage/ and  Rilliet  and  Barthez  mention  a  case  of  hemorrhagic 
variola  which  would  have  almost  necessarily  been  fatal  but  for  the 
administration  of  sulphate  of  quinia  in  doses  of  about  six  grains  a 
day  for  ten  days,  given  in  divided  portions.6  In  1857  Dr.  Hood,  of  Lon- 
don, and  one  or  two  others,  recommended  quinia  in  scarlet  fever.  Dr. 
H.  held  it  to  be  "the  sheet  anchor  of  successful  practice"  in  this  dis- 
ease, after  a  due  administration  of  purgatives.  We  are  not  acquainted 
with  any  authoritative  corroboration  of  this  statement. 

In  certain  forms  of  scrofula  cinchona  has  always  been  considered 
a  valuable  remedy.  Fordyce  recommended  it  when  the  blood  is  im- 
poverished, and  when  the  solids  are  flaccid,  the  glands  enlarged,  or  the 

1  Archives  G6n.,  3eme  ser.,  xi.  187.     2  Edinb.  Month.  Jour.,  Sept.  1851,  p.  279. 

3  Ediiib.  Med.  Era.  and  Obs.,  v.  87.     4  Works,  ii.  164. 

6  Op.  cit..  p.  142.  6  Mai.  des  Enfants,  2eme  ed.,  iii.  101. 
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eves  inflamed.1  Fothergill  found  it  highly  beneficial  in  similar  cases 
to  these,  but  useless  when  the  bones  were  affected  or  the  joints;2  and,  in 
our  own  time,  Lebert  pronounced  powdered  bark  in  large  doses  the 
best  remedy  for  scrofulous  ulcers  and  abscesses.3  In  an  affection  of 
the  eye,  attended  primarily  with  amaurotic  symptoms,  and  afterwards 
with  those  of  chronic  inflammation  of  the  iris  and  cornea,  Mr.  Wallace, 
of  Dublin,  found  bark  and  quinia  the  most  efficient  agents  of  cure.4 
Dr.  Mackenzie  pronounces  the  use  of  sulphate  of  quinia  an  improve- 
ment in  ophthalmic  medicine  perhaps  scarcely  less  important  than  the 
treatment  of  iritis  with  mercury.  After  a  trial  of  numerous  remedies 
for  phlyctenular  ophthalmia  he  found  none  so  useful  as  this;  in  scro- 
fulous corneitis  the  remedy,  although  slower  in  its  operation,  was  not 
less  beneficial ;  and  in  chronic  scrofulous  iritis  with  intolerance  of 
light,  smallness  of  the  pupil,  dulness  or  discoloration  of  the  iris,  with 
zonular  redness,  vnthout  effused  lymph,  mercury,  he  says,  is  not  called 
for  and  quinia  is  more  likely  to  do  good.*  Mr.  Middlemore  has  also 
found  quinia  of  signal  service  under  circumstances  similar  to  the 
above.6 

Although  bark  cannot  cure  tubercular  phthisis,  nor  even  chronic 
bronchitis,  yet  there  are  states  of  both  diseases  in  which  it  may  be- 
come very  serviceable.  These  exist  when  there  is  a  rapid  wasting  of 
the  system  under  the  influence  of  profuse  expectoration  and  night- 
sweats.  The  acidulated  cold  infusion  of  bark  often  tends  materially 
to  lessen  the  discharges  as  well  as  directly  to  improve  the  strength. 
Cullen  found  bark  most  useful  in  cases  of  hectic  fever  in  which  the 
morning  remissions  and  evening  exacerbations  were  most  distinctly 
marked.  It  often  suspended  the  paroxysms  for  a  considerable  time. 
"Where  the  sweats  result  from  debility  alone  the  benefit  is  more  per- 
manent. Such  is  the  case  during  convalescence  from  many  acute 
diseases,  after  unduly  prolonged  lactation,  &c.  It  is  equally  benefi- 
cial in  cases  of  great  susceptibility  to  catching  cold  in  consequence  of 
a  languid  circulation  and  an  impoverished  state  of  the  blood.  Indeed 
there  is  hardly  any  asthenic  form  of  disease  in  which  it  is  not  appli- 
cable. Dr.  Corrigan  has  strongly  recommended  quinia  for  this  form 
of  pneumonia,  in  doses  of  five  grains  every  three  hours,7  and  Dr.  Gor- 
don found  the  same  treatment  successful  in  similar  cases,  which  he 
regards,  no  doubt  correctly,  as  examples  of  vascular  engorgement 
rather  than  inflammation  of  the  lung.  Although  diffusible  stimulants 
acted  favorably  upon  the  symptoms  they  were  less  efficient  than 
quinia.8 

The  state  of  muscular  debility  and  nervous  excitability  which  often 
occurs  during  the  second  stage  of  whooping-cough  is  almost  always  im- 
proved under  the  influence  of  quinia,  or,  still  better,  of  bark.  Cullen 
thought  that  it  seldom  failed  to  cure,  and  it  has  been  spoken  of  favora- 

1  Med.  Obs.  and  Inq.,  i.  184.  2  Works,  ii.  16. 

*  Maladies  Scrophuleuses,  p.  302.  4  Med.-Chirurg.  Trans.,  xiv.  297. 

8  Diseases  of  the  Eye,  2d  ed.,  pp.  390,  460,  493,  and  524. 

«  Lond.  Med.  Gaz.,  July,  1831.  p.  545. 

'  Am.  Jour,  of  Med.  Sci.,  Oct.  1856,  p.  486. 

s  Dublin  Quart.  Jour,  of  Med.,  Aug.  1856,  p.  103. 
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bly  by  Trousseau,  Barrier,  Rees,  Johnson,  and  Copland,  in  cases  where 
the  paroxysms  tend  to  assume  the  periodical  type,  or  when  the  general 
state  of  the  patient  calls  for  tonic  treatment.1 

Dr.  Macfarlan,  of  Williamsburg,  N.  Y.,  claims  for  quinia  a  power 
of  curing  "croup,"  and  gives  it  the  preference  over  nitrate  of  silver, 
emetics,  and  calomel.  In  support  of  his  opinion  he  has  published  four 
cases,2  of  which  one  was  a  case  of  laryngeal  spasm  produced  by  a 
fungus  of  the  trachea,  which  afterwards  proved  fatal,  and  the  other 
three  were  clearly  examples  of  spasmodic  laryngitis,  which  would 
certainly  have  got  well  even  without  the  use  of  sulphate  of  quinia  in 
doses  of  from  one-third  of  a  grain  to  one  grain  every  half  hour. 

In  several  diseases  of  the  digestive  organs  bark  or  quinia  may  be  of 
signal  service.  M.  Hervieux  has  reported  a  rare  and  curious  case  of 
mucous  flux  from  the  pharynx  which  offered  a  daily  remission  or  sus- 
pension, and  was  cured  by  means  of  sulphate  of  quinia.3  In  atonic 
dyspepsia  bark  and  quinia  are  sometimes  beneficial,  but  less  so  than 
simple  vegetable  bitters,  on  account  of  the  astringent  and  irritant 
operation  of  the  former.  They  are  most  appropriate  in  cases  where 
the  gastric  atony  is  shared  by  the  system  generally.  In  epidemic 
dysentery  at  an  advanced  stage  of  the  disease  or  when  those  adynamic 
symptoms  appear  which  denote  disorganization  of  the  blood,  bark  is 
often  of  great  service,  especially  in  hot  climates.  In  chronic  dysen- 
tery quinia,  by  its  tonic  influence,  may  co-operate  with  other  remedies 
to  promote  the  restoration  of  the  diseased  mucous  membrane  of  the 
colon  to  its  normal  condition.  In  many  other  cases  in  which  a  mucous 
membrane  is  the  seat  of  a  chronic  discharge,  as  in  affections  of  the 
bronchia,  and  of  the  geni  to -urinary  organs,  and  even  in  chronic  abscesses 
opening  externally  and  secreting  a  strumous  liquid,  the  adminis- 
tration of  quinia,  or,  still  better,  of  bark,  is  often  attended  with  the 
best  results. 

Various  bitter  substances  have  been  used  successfully  as  anthel- 
mintics, such  as  quassia,  absinth,  and  gentian.  Cinchona  was  recom- 
mended as  a  vermifuge  in  the  last  century ;  but  more  recently  M. 
Delvaux,  of  Brussels,  employed  it  and  also  the  sulphate  of  quinia. 
He  states  that  in  more  than  forty  cases  he  expelled  lumbrici  by  its 
use,  and  cured  two  cases  of  ta3nia.  Yet  he  gave  it  in  only  one  or 
two  grain  doses  repeated  four  times  a  day.  He  also  found  enemata 
containing  quinia  effectual  remedies  for  oxyures  vermicular es.4 

Gangrene,  both  spontaneous  and  traumatic,  has  occasionally  been 
arrested  by  the  use  of  bark.  In  scurvy  it  has  always  been  regarded 
as  having  peculiar  virtues  due  to  its  combined  tonic  and  astringent 
operation.  It  was  long  ago  regarded  as  of  great  value  in  various 
forms  of  passive  hemorrhage,  and  especially  of  hemorrhages  from 
ulcerated  surfaces.  The  special  indication  for  its  use  is  impoverish- 
ment of  the  system,  on  the  one  hand,  or  the  occurrence  of  the  loss  of 
blood  at  regular  intervals.     Cullen  advised  it  in  menorrhagia  of  this 

'  Gibbs,  on  Whoopinej-Cough,  p.  30s. 

*  New  York  Jour,  of  Med.,  N.  S.,  xiii.  364.  3  Bulletin  de  Th^rap.,  1.  442. 

*  Abeille  Med.,  xii.  152. 
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sort,  or,  as  he  expressed  it,  depending  on  "laxity  of  the  extreme  ves- 
sels." Dr.. Tilt  found  quinia  a  very  effectual  remedy  for  irregular 
menstruation,  accompanied  with  nervous  symptoms,  pain  and  exhaus- 
tion, and  more  or  less  leucorrhoea  during  the  inter-menstrual  periods.1 
Under  corresponding  circumstances  it  should  be  used  in  the  treatment 
of  amenorrhcea,  but  associated  with  iron  and  aloetic  laxatives. 

Bark  and  Quinia  administered  by  the  Rectum. — The  administration 
of  bark  by  enema,  especially  to  children  and  other  persons  who  can- 
not readily  take  it  by  the  mouth,  is  an  old  practice,  employed  by 
Baglivi,  recommended  by  Helvetius  and  Home,  and  mentioned  by 
Cullen.  In  more  recent  times,  sulphate  of  quinia  has  been  adminis- 
tered in  the  same  manner.  Bretonneau  states  that  a  mixture  of  120 
grains  of  powdered  bark  with  twenty  grains  of  quinia  is  more  apt 
to  be  retained  than  a  solution  of  thirty  grains  of  the  salt  alone.2  In 
cases  of  children  at  the  breast,  Herpin  has  used  successfully  small 
injections  each  containing  two  grains  of  the  salt,  and  a  small  quantity 
of  laudanum  when  there  is  diarhoea.3  Trousseau  recommends  a  rather 
smaller  dose  than  is  usually  given  by  the  mouth,  and  M.  Kuhn,  of 
Niederbronn,  maintains  that  half  of  the  latter  dose  is  sufficient,  and 
recommends  that,  in  order  to  facilitate  absorption,  the  salt  should  be 
much  diluted.  He  thinks  this  plan  peculiarly  suitable  in  cases  of 
obstinate  intermittent  neuralgia."  M.  Briquet,  who  admits  the  very 
rapid  absorption  of  the  salt  from  the  large  intestine,  contends,  however, 
that  it  exerts  but  a  slight  medicinal  influence.  Its  physiological 
effects  are  certainly  less  marked  when  it  is  administered  in  this  manner; 
but  the  proofs  of  its  curative  operation  rest  upon  independent  grounds. 

Endermic  and  Hypodermic  Application. — Home  states  that  in  his 
time  curative  effects  were  sometimes  obtained  from  baths  made  with  a 
decoction  of  bark',  or  by  wearing  a  vest  in  which  coarsely  bruised  or 
powdered  bark  was  quilted.5  In  1759,  Pye  reported  twelve  cases  of 
ague  cured  by  the  latter  means.6  Cataplasms  made  of  powdered  bark 
and  wine,  and  applied  to  the  abdomen  for  twelve  or  eighteen  hours, 
are  stated  by  Trousseau  to  be  sometimes  employed.  But  the  most 
numerous  proofs  that  the  virtues  of  bark  are  manifested  through  its 
external  application  are  furnished  by  Chrestien,7  who  has  published 
in  detail  upwards  of  forty  cases  of  periodical  and  bilious  fevers,  &c, 
in  which  he  employed  successfully  the  tincture  and  the  resinous  ex- 
tract of  bark  applied  with  friction  to  the  skin. 

But  the  application  of  quinia  to  the  denuded  cutis  has  generally 
supplanted  these  methods.  An  account  of  its  successful  use  was  first 
published  by  Lesieur  in  182 6.8  In  the  following  year,  Martin,  of 
Narbonne,  also  used  it  with  advantage,  incorporating  the  quinia  with 
simple  ointment  in  order  to  diminish  the  irritant  effects  of  the  medi- 
cine,9 and  Avenel  was  equally  successful  with  powdered  sulphate 
applied  to  the  denuded  cutis  of  the  arm.'0    In  1826,  Pointe  claimed  to 

1  Lancet  (Am.  ed.),  vol.  i.  1851,  p.  307.  2  Jour,  de  Med.  iii.  68. 

»  Bull.  deTher.  xlix.  330.  *  Bull,  de  l'Acad.,  xviii.  857. 

*  Clinical  Exper.,  p.  12.  6  Med.  Obs.  and  Inq.,  ii.  245. 

7  Methode  Iatroleptice,  Montpell.  an.  xii.  8  Archives  Gen.  xi.  300. 

9  Revue  Med.,  xxvii.  569.  ,0  Ibid.,  xxviii.  21. 
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have  effected  cures  by  this  method,  and  also  by  rubbing  the  salt  into 
the  mucous  membrane  of  the  mouth.1  In  1828,  Speranza  cured  fifteen 
cases  of  tertian  intermittent  by  applying  eight  or  ten  grains  of  sulphate 
of  quinia  in  an  ointment  to  a  blistered  surface  upon  the  arm.  In 
most  of  the  cases,  a  single  application  sufficed.2  In  1830,  Dr.  Ger- 
hard's interesting  experiments  confirmed  the  previous  results.  This 
physician  treated  upwards  of  twenty  cases  of  intermittent  fever  by  the 
endermic  method.  Nine  were  of  the  tertian  and  the  remainder  of  the 
quotidian  type.  In  twelve  cases,  no  chill  occurred  after  the  first 
application;  in  all  of  the  others  the  disease  was  cured  after  one 
paroxysm,  with  a  single  exception,  in  which  it  was  arrested  after  the 
third.3  In  1833,  Dr.  Christian,  an  Irish  practitioner,  employed  the 
method  successfully  without  being  aware  that  it  had  previously  been 
used.4  About  the  same  time,  the  endermic  mode  of  administering 
quinia  was  successfully  adopted  in  Germany  by  several  practitioners, 
especially  by  Berndt  and  Lieber.1  In  1839,  M.  Dassit  cured  four  cases 
of  intermittent  fever  in  children  by  means  of  frictions  with  an  oint- 
ment of  sulphate  of  quinia  applied  to  the  axillas.6  M.  Briquet  is 
disposed  to  regard  the  application  of  cinchonic  preparations  to  the 
sound  skin  as  a  precarious  and  feeble  resource,  and  the  use  of  quinia 
upon  the  denuded  derm  as  too  painful  to  be  tolerated;  but  it  should 
be  borne  in  mind  that  these  methods  are  proposed  as  substitutes  for 
the  ordinary  plan  only  when  the  latter  and  the  administration  by 
enema  are  impracticable.  In  such  cases,  and  with  the  precaution  of 
diluting  the  salt  with  starch  or  with  an  ointment  before  applying  it 
directly  to  the  derm,  the  plan  presents  no  objectionable  feature. 

Dr.  Chasseaud,  of  Smyrna,7  and  Dr.  Moore,  Bombay  Medical  Ser- 
vice,8 found  the  subcutaneous  injection  of  quinia  perfectly  efficient 
in  the  cure  of  periodical  fevers,  and  to  conduce  greatly  to  economy  of 
a  costly  medicine.  There  are  cases  also  which  forbid  the  administra- 
tion of  quinia  by  the  mouth  to  which  this  method  is  peculiarly  adapted. 
Two  or  three  grains  perfectly  dissolved  by  means  of  an  acid  in  half  a 
fluidrachm  or  a  fluidrachm  of  water,  should  be  injected  beneath  the 
skin  covering  the  back  of  the  arm  or  some  other  slightly  vascular 
portion  of  the  integument. 

Administration.  Powdered  Bark— The  yellow  Calisaya,  or  the 
new  Carthagena  bark,  is  to  be  preferred  for  internal  administration. 
As  a  tonic,  it  may  be  given  in  doses  of  from  thirty  to  sixty  grains  daily  ; 
as  an  antiperiodic,  the  quantity  necessary  to  prevent  the  return  of  a 
paroxysm  varies  from  sixty  (/rains  to  an  ounce,  according  to  whether 
the  attack  is  simple  or  pernicious,  or  whether  the  patient  is  treated  in 
or  at  a  distance  from  a  miasmatic  locality.  Bark  may  be  given  in 
substance  mixed  extemporaneously  with  water,  or  made  into  a  bolus 

1  Archives  Gen.,  Sept.  1826.  *  N.  Amer.  Med.  and  Surg.  Jour.,  viii.  199. 

»  Ibid.,  ix.  397.  4  Lancet,  Feb.  1833,  p.  6b9. 

6  A.  L.  Richteb,  Die  Endermische  Methode,  1835,  p.  103. 

6  Bull,  de  Therap.,  xvi.  273. 

7  Times  and  Gaz.,  Aug.  and  Oct.  1862,  p.  120  and  p.  367. 
I  Lancet,  Aug.  1863,  p.  126. 
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with  syrup  or  honey;  but  in  this  manner  it  is  very  nauseous,  as  well 
as  disgusting  in  appearance.  It  is  more  readily  tolerated  when  the 
vehicle  employed  is  a  light  French  or  German  wine,  and  when  the 
mixture  has  been  made  some  time  before.  A  sweetened  infusion  of 
coffee  masks  the  bitterness  of  the  medicine,  as  it  does,  to  some  extent, 
that  of  quinia.  Elliotson,  and  also  Neligan,  have  recommended  milk 
as  a  very  excellent  vehicle.  It  is,  however,  always  objectionable  to 
employ  any  article  of  food  as  the  excipient  of  a  disagreeable  medicine. 

Decoctions  and  Infusions. — These  preparations  are  used  only  as 
tonics,  and  in  the  dose  of  two  fluidounces  three  or  four  times  a  day. 

Tinctures. — The  simple  tincture  may  be  given  in  doses  of  from  one 
to  four  jluidrachms,  and  the  compound  tincture  in  doses  of  a  fluidrachm, 
whenever  a  stimulant  as  well  as  a  tonic  effect  is  desired.  Their  prin- 
cipal use  is  in  typhoid  states  of  disease,  and  to  counteract  the  debility 
which  precedes  convalescence  after  various  exhausting  maladies. 

Extracts. — The  extract  of  cinchona  is  recommended  to  be  given 
in  doses  of  from  ten  to  thirty  grains.  It  is  exclusively  employed  as  a 
tonic,  and  frequently  with  great  advantage  when  the  preparation  is 
genuine. 

The  fluid  extract  is  of  more  uniform  strength,  and  is  a  very  efficient 
tonic  in  the  dose  of  about  twenty  minims,  which  is  equivalent  to  sixty 
grains  of  bark. 

Sulphate  of  Quinia. — The  dose  of  this  salt  as  a  tonic  is  one  grain, 
repeated  three  or  four  times  a  day.  As  an  anti-periodic  in  simple  in- 
termittent or  mild  remittent  fever,  six  or  eight  grains  are  sufficient  to 
avert  the  paroxysm;  in  severer  cases  of  these  affections  the  dose  must 
be  raised  to  fifteen  or  twenty  grains,  and  in  those  of  a  malignant  type 
to  thirty,  forty,  or  even  sixty  grains,  given  in  both  of  the  latter  cases  in 
divided  doses.  Intermittent  neuralgic  diseases  require  doses  sufficient 
to  produce  the  physiological  effects  of  the  medicine  in  a  marked 
degree. 

The  intense  bitterness  of  quinia  has  led  to  the  invention  of  various 
methods  for  its  administration.  These  are  probably  of  secondary 
importance  relatively  to  its  therapeutical  effects,  for,  as  Mialhe  has 
observed,  it  is  quinia,  and  not  its  sulphate  or  any  other  salt  which 
operates  upon  the  system.  In  whatever  way  the  base  is  combined  it 
undergoes  decomposition  in  the  blood  by  means  of  the  alkaline  car- 
bonates contained  in  that  liquid.1 

Sulphate  of  quinia  may  be  administered  in  powder,  enveloped  in  a 
wafer  made  with  flour  and  the  white  of  egg,  in  thick  mucilage  or 
jelly,  or  in  pills  coated  with  gelatin,  or  covered  with  silver  or  gold 
leaf.  But  all  of  these  methods  are  objectionable,  because  they  bring 
the  pure  salt  in  contact  with  the  mucous  membrane  of  the  stomach, 
and  lead  to  its  irritation.  Quevenne,  and  also  Bertella,  have  shown 
that  a  syrup  acidulated  with  citric  or  tartaric  acid,  serves  partially  to 
disguise  the  bitterness  of  the  medicine.  Various  bitter  and  astringent 
liquids  fulfil  this  purpose  still  more  completely,  such  as  tannic  acid, 
coffee,  and  tea,  but  the  mixture  produces  a  precipitate  of  the  insoluble 

1  Chimie  Appliquee,  p.  510.  . 
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tannate  of  quinia,  which  is  probably  decomposed  but  slowly  in  the 
stomach.  M.  Bouvier  insists  that  the  antiperiodic  virtues  of  the  tan- 
nate of  quinia  are  equal  to  those  of  the  sulphate,  while  it  is  less 
irritating  to  the  stomach,  and  affects  the  nervous  system  less.1  By 
far  the  best  form  in  which  sulphate  of  quinia  can  be  given,  when  the 
dose  is  to  be  small,  is  that  of  solution  in  water  acidulated  with  aro- 
matic sulphuric  acid,  in  such  manner  that  each  tablespoonful  of  the 
liquid  shall  contain  one  grain  of  the  salt  and  one  drop  of  the  acid. 
One  or  two  drops  of  laudanum  should  generally  be  added  to  each  dose 
in  mild  forms  of  intermittent,  and  from  five  to  ten  or  more  drops  in 
the  grave  forms. 

Crude  Quinia. — This  preparation  may  be  given  in  the  same  doses 
as  the  sulphate  of  quinia.  It  is  insoluble  in  water,  and  its  slight 
bitterness  renders  it  appropriate  for  administration  to  children  and 
others  who  object  to  the  taste  of  the  sulphate.  It  may  be  given  in 
some  mucilaginous  liquid,  in  syrup,  honey,  or  preserves.  As  it  must 
dissolve  slowly  in  the  stomach,  a  longer  time  is  necessary  for  it  than 
for  quinia  to  develop  its  effects. 

Quinoidia  or  Amorphous  Quinia  may  be  administered  in  the  same 
manner  and  in  the  same  doses  as  crude  quinia. 

Sulphate  of  Quinidia  may  be  prescribed  in  the  same  manner  as 
sulphate  of  quinia,  and  sulphate  of  cinchonia  in  doses  one-third  larger. 

Besides  those  which  have  been  mentioned,  and  which  alone  are 
generally  used,  several  other  preparations  have  been  proposed.  The 
following  are  the  most  important  of  these :  the  muriate,  which  is  not  a 
permanent  salt ;  the  arseniate,  and  the  arsenite,  whose  irritant  proper- 
ties render  them  objectionable ;  the  sulpho-tartrate,  which  M.  Bartella2 
conceives  to  be  more  active  than  the  sulphate,  but  which  M.  Briquet 
has  shown  to  be  feebler  physiologically  as  well  as  therapeutically;  the 
tannate,  which,  according  to  the  same  authority,  is  six  or  eight  times 
less  active  than  the  sulphate;  and  the  ferrocyanate,  which  Dr.  Wooten, 
of  Alabama,  found  more  powerful  than  the  sulphate  as  a  nervous 
sedative,3  but  which  the  experiments  of  M.  Briquet  prove  to  be  imper- 
fectly absorbed,  and  feeble  in  its  action  even  when  twenty  or  thirty 
grains  a  day  are  given  in  divided  doses. 


SALIX.  —  Willow  Bark. 

Description.  The  baric  of  Salix  alba. — The  barks  of  other  spe- 
cies of  willow  may  be  used  with  equal  advantage.  The  genus  Salix 
comprises  a  great  number  of  species  which  are  natives  of  North 
America  and  Europe.  The  officinal  variety  comes  from  the  latter 
country,  but  is  cultivated  in  the  United  States,  along  the  borders  of 
small  streams,  and  its  young  and  pliant  branches  are  employed  for 
making  baskets,  and  its  wood  in  the  manufacture  of  gunpowder. 
When  allowed  to  grow  it  becomes  a  tall  tree,  with  numerous  branches, 

1  Bullet,  de  l'Acad.,  Fev.  1852.  »  Bull,  de  Thenip.,  xiv.  534. 
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the  vounsrer  of  which  have  a  delicate  greenish  color.  The  leaves, 
which  are'  shining,  and  white  on  the  under  surface,  are  lance-shaped, 
alternate,  and  have  acutely  serrated  edges. 

The  bark  obtained  from  the  smaller  branches,  of  two  or  three  years 
old,  is  found  rolled  in  quills,  of  a  slightly  aromatic  odor,  and  a  bitter 
and  astringent  taste.  Its  virtues,  which  it  yields  to  water  and  to  alco- 
hol, appeal  to  depend  upon  a  peculiar  proximate  principle,  sa/Vc/n,  and 
upon  tannic  acid.  Salicin  is  a  white,  transparent,  crystallizable,  neu- 
tral substance,  of  a  silky  lustre,  without  odor,  and  very  bitter.  It  is 
soluble  in  water,  and  more  readily  in  alcohol. 

History. — Willow  bark  was  anciently  employed  in  medicine,  but 
almost  exclusively  as  an  astringent.  It  seems,  as  well  as  the  leaves, 
to  have  been  a  popular  domestic  febrifuge  before  it  was  introduced 
into  medicine.  Merat  and  De  Lens,  who  carefully  investigated  its 
medical  history,  state  that  in  Austria,  in  1691,  Ettner  used  an  infusion 
of  the  leaves  as  a  febrifuge.'  It  was  first  recommended  in  the  treat- 
ment of  intermittent  fever  by  Stone,  of  London,  in  1763,  who  reported 
the  cure  of  fifty  patients  by  its  use.2  In  1772,  Gunzius  proposed  it 
as  a  substitute  for  cinchona,  and  from  that  time  to  1825,  when  Fontana 
announced  salicin  as  the  active  principle  of  the  bark,  it  was  success- 
fully employed  as  an  anti-periodic  remedy  by  Koenig,  Coste,  Wille- 
met,  Vauters,  Burtin,  and  others. 

Action  axd  Uses. — Like  the  simple  bitters,  willow  bark  appears 
to  augment  the  appetite  and  improve  the  digestion,  and  if  its  use  is 
long  continued  it  confines  the  bowels.  It  also  manifests  a  decidedly 
anti-periodic  power  in  intermittent  fevers. 

Given  in  the  form  of  infusion,  or  of  powder,  which  is  said  to  agree 
better  with  the  stomach  than  powdered  cinchona,  willow  bark  is  use- 
ful in  many  cases  of  feeble  digestion,  and  of  general  debility  induced  by 
excessive  discharges  of  pus  or  other  liquids.  It  has  been  thought  to 
be  particularly  useful  in  chronic  mucous  discharges  from  the  urinary 
passages,  and  also  from  the  lungs.  It  has  also  had  some  repute  as  a 
vermifuge.  Powdered  willow  bark,  like  powdered  cinchona,  is  some- 
times used  as  a  dressing  for  gangrenous  or  otherwise  fetid  or  unhealthy 
sores. 

Salicin  is  said  to  possess  the  tonic  power  in  a  very  slight  degree,  but 
it  often  manifests  decided  anti-periodic  virtues.  On  its  first  discovery, 
and  subsequently,  the  reality  of  this  property  was  attested  by  Girardin, 
Miquel,  Andral,  Lobstein,  Barbier,  Blom,  Pleischl,  and  other  physi- 
cians. According  to  Barbier,  and  also  to  Pleischl,  it  is  a  very  effica- 
cious remedy,  and  sometimes  cures  cases  of  intermittent  fever  which 
have  resisted  quinia.3  Blom  employed  it  chiefly  when  quinia  was 
contraindicated  by  vascular  congestion  of  the  head,  and  violent  head- 
ache.4 Dr.  Fenner,  of  New  Orleans,  tried  this  medicine  in  twenty 
cases  of  intermittent  fever,  giving  it  in  doses  varying  from  five  to 
sixty  grains,  the  average  amount  taken  by  each  patient  being  one 

1   Diet,  de  Mat.  Med.,  vi.  179.  *  Murray.  App.  Med.,  i.  67. 
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hundred  and  eighty  eight  grains.  It  was  successful  in  eleven  cases 
only.     Its  general  effects  seemed  to  be  tonic  and  diaphoretic.1 

Now  that  it  is  well  known  that  at  least  one-half  the  number  of  cases 
of  recent  intermittent  fever  may  be  cured  without  a  specific  remedy, 
merely  by  transferring  the  patient  to  a  salubrious  atmosphere,  and 
surrounding  him  with  otherwise  favorable  hygienic  conditions,  the 
peculiar  virtues  attributed  to  willow  bark  and  its  proximate  principle 
are  more  than  ever  questionable.  They  are  seldom  appealed  to  by 
physicians,  yet  they  may  occasionally  be  invoked  in  the  absence  of 
quinia,  or  when  this  medicine  is  objected  to,  or  disagrees  with  the 
patient. 

Administration. — Powdered  willow  bark  may  be  given  in  doses 
of  half  a  drachm  or  a  drachm  three  times  a  day,  as  a  tonic;  as  an 
anti-periodic,  the  dose  must  be  repeated,  so  that  at  least  an  ounce  shall 
be  taken  during  the  intermission.  A  decoction  or  infusion  may  be 
made  with  an  ounce  of  the  bark  to  a  pint  of  water.  The  dose  of  sa- 
licin,  as  an  anti-periodic,  is  stated  at  five  grains,  and  it  should  be 
repeated  during  the  apyrexia,  until  thirty  or  forty  grains  are  taken. 


CORNUS   FLORIDA.  — Dogwood. 

Description. — Dogwood,  which  is  a  native  of-  this  country,  is  a 
small  tree  which  abounds  in  rich  and  shady  lands,  and  is  conspicuous 
for  the  white  involucre  of  its  flowers  in  the  spring,  and  by  its  brilliant, 
shining,  red  berries,  and  its  many-colored  leaves  in  the  autumn.  The 
wood  is  hard  and  compact,  and  the  younger  branches  are  fibrous  when 
broken.  The  officinal  portion  of  dogwood  is  the  bark,  especially  that 
of  the  root.  It  is  of  reddish-gray  color,  has  a  very  slight  odor,  and  a 
bitter,  astringent,  and  slightly  aromatic  taste.  It  yields  its  virtues  to 
water»and  to  alcohol.  The  root  bark  yields  comic  acid  in  the  form 
of  stellate  silky  scales  of  bitter  taste.  It  is  soluble  in  water  and 
alcohol. 

Medical  Properties. — This  substance  is  tonic,  astringent,  and 
slightljr  stimulant,  and  in  the  recent  state  is  apt  to  excite  nausea. 
Various  practitioners  have  testified,  with  probably  more  zeal  than 
knowledge,  that  it  is  equal  to  cinchona  in  the  treatment  of  intermit- 
tent fever.  Where  the  latter  remedy  cannot  be  procured  dogwood 
bark  may  be  tried,  and  will,  doubtless,  like  other  vegetable  bitters, 
occasionally  succeed.  As  a  simple  tonic  its  efficacy  is  unquestionable. 
The  ripe  fruit  infused  in  brandy  is  a  popular  stomachic. 

The  dose  of  the  bark  in  powder  is  twenty  grains  as  a  simple  tonic, 
and  sixty  grains  repeated  six  or  seven  times  during  the  apyrexia.  as  an 
anti-periodic.  The  decoction,  which  is  officinal,  is  made  by  boiling  an 
ounce  of  the  bruised  bark  in  a  pint  of  water  in  a  covered  vessel  for 
ten  minutes.     It  may  be  given  in  doses  of  two  fluidounces. 

G.  sericea,  or  swamp  dogwood,  possesses  the  same  general  qualities  as 
the  above  species,  but  is  less  bitter  and  more  astringent;   G.  circinata, 


1  N.  Orleans  Med.  and  Surg.  Jour.,  ii.  415. 
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or  round-leaved  dogwood,  which  is  most  common  in  New  England,  is 
very  bitter,  and  is  much  employed  in  that  region  as  a  tonic  and 
stomachic. 


PRUXUS   VIBGINIANA.  —  Wild  Cherry  Bark. 

Description*. — The  inner  bark  of  Cerasus  serotina. 

The  wild  cherry  is  a  large  tree  which  abounds  in  most  parts  of  the 
United  States,  but  attains  its  greatest  height  in  the  Southern  Status. 
The  leaves  are  smooth  on  both  sides,  pointed,  and  serrated  on  the 
edges.  The  flowers,  which  are  white,  have  a  smell  of  bitter  almonds, 
and  the  fruit,  which  is  in  pendulous  racemes,  consists  of  round  black- 
ish berries,  which  have  a  pleasant,  but  somewhat  astringent  taste. 
They  are  eagerly  devoured  by  birds. 

The  inner  bark  of  the  roots  and  branches  is  employed  in  medicine, 
but  the  former  is  preferred.  It  is  found  in  the  shops  deprived  of  its 
epidermis,  of  a  reddish-brown  color.  It  is  readily  pulverized.  It  is 
bitter  and  aromatic  in  taste,  and  when  fresh  has  the  smell  of  bitter 
almonds.  According  to  the  analysis  of  Mr.  Procter,  it  contains  resin, 
amvgdalin,  starch,  tannin,  gallic  acid,  &c.,  and  on  distillation  with 
water,  it  yields  a  volatile  oil  combined  with  hydrocyanic  acid.  These 
products  are  ascribed  to  a  fermentation  produced  between  the  water 
and  the  amvgdalin  of  the  bark  under  the  influence  of  an  albuminous 
principle,  emulsin,  which  has  the  property  of  converting  amygdalin 
into  volatile  oil  of  bitter  almonds.  If  an  infusion  be  made  with  hot 
water,  this  conversion  does  not  take  place,  for  the  agent  producing  it, 
emulsin,  is  coagulated. 

Action. — It  will  be  perceived,  from  the  preceding  account,  that 
wild-cherry  bark  possesses  a  very  anomalous  constitution,  containing, 
as  it  does,  a  tonic,  and  also  a  directly  sedative  ingredient.  Their 
influences,  however,  which  at  first  sight  appear  incompatible,  are  in 
reality  not  so;  for  there  are  many  morbid  conditions  in  which  excita- 
bility of  the  nervous  system,  and  sometimes  even  of  the  heart,  is 
associated  with  debility  of  the  organic  functions,  and  particularly  of 
digestion.  Indeed,  we  have  in  this  medicine  a  combination  not  unlike 
those  which  are  so  frequently  employed  in  chlorosis,  and  which  are 
adapted  to  control  nervous  irritability  on  the  one  hand,  and  to  impart 
tone  to  the  system  on  the  other.  If  it  were  more  powerful,  the  field 
of  its  usefulness  would  be  greatly  enlarged. 

From  the  experiments  of  Dr.  Morris,  in  1802,  it  was  inferred  that 
the  action  of  wild-cherry  bark,  in  doses  of  thirty  grains,  is  primarily 
to  quicken  the  pulse,  but  ultimately  to  render  it  fuller  and  stronger.1 
Dr.  Eberle  also  says,  that,  "when  taken  into  the  system,  it  produces 
a  slight  increase  of  the  action  of  the  heart  and  arteries,  and  induces, 
in  some  individuals,  considerable  drowsiness."  He  adds,  however, 
"when  it  is  taken  in  large  quantities,  and  frequently  repeated,  it 
weakens  the  digestive  organs,  and  produces  an  effect  upon  the  action 

1  De.  Cakson,  in  Ptreira's  Mat.  Med.,  3d  Am.  ed.,  ii.  777. 
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of  the  heart  and  arteries,  the  very  reverse  of  a  stimulant.  In  my  own 
person,  I  have  several  times  reduced  my  pulse  from  seventy-five  to 
fifty  strokes  in  a  minute,  by  copious  draughts  of  the  cold  infusion, 
taken  several  times  a  day,  and  continued  for  twelve  or  fourteen  days." ' 
Dr.  F.  P.  Porcher  states  that  having  employed  several  ounces  of  the 
infusion  three  times  a  day  in  a  case  of  hypertrophy  of  the  heart,  the 
force  of  the  patient's  circulation  was  at  first  diminished ;  but  the 
abatement  was  not  progressive.2  These  effects,  even  in  what  they 
appear  to  be  discordant,  resemble  those  produced  by  medicinal  doses 
of  prussic  acid.  It  is  also  to  be  observed,  that  in  Morris'  experiments 
the  powder  was  used,  and  in  those  of  Eberle  and  Porcher,  the  cold 
infusion  ;  so  that  in  the  former  case  it  is  probable  that  but  little 
prussic  acid  was  generated,  and  that  the  tonic  action  of  the  medicine 
predominated.  The  large  doses  of  the  infusion  taken  by  Eberle, 
before  a  sedative  effect  was  produced,  show  that  very  little  of  this 
effect  is  to  be  looked  for  from  the  ordinary  doses  of  the  preparation. 

Uses. — Wild-cherry  bark  is  more  employed  in  the  treatment  of 
tubercular  consumption,  than  in  any  other  affection.  It  is  supposed  to 
improve  the  appetite  and  strengthen  the  digestion,  while  it  palliates 
the  cough  and  allays  the  irritability  of  the  nervous  system,  when 
this  arises  under  the  exhausting  progress  of  the  disease.  As  a  gentle 
and  harmless  palliative,  it  is  certainly  to  be  recommended,  but  no  evi- 
dence that  can  be  called  rational,  exists  to  show  that  it  in  the  least 
degree  postpones  the  inevitable  issue.  In  so-called  nervous  coughs, 
or  those  in  which  the  act  of  coughing  is  excited  by  disease  elsewhere 
than  in  the  lungs,  or  when  the  cough  in  slight  bronchial  or  laryngeal 
irritation  is  violent  in  proportion  to  the  local  cause,  this  medicine  is 
often  of  singular  efficacy.  In  some  cases  of  the  kind  the  syrup  forms 
an  eligible  preparation. 

It  is  of  much  more  evident  utility  in  the  convalescence  from  acute 
diseases  accompanied  with  exhausting  discharges,  when  the  nervous 
susceptibility  is  manifested  by  a  still  lingering  daily  exacerbation  of 
fever.  Although  inferior  to  cinchona  in  this  respect,  it  is  more 
agreeable  to  the  patient,  and  often  of  sufficient  power  to  enable  the 
system  to  pass  with  ease  and  speed  through  convalescence.  When 
once  the  febrile  erethism  has  been  subdued,  and  the  appetite  and 
digestive  powers  begin  to  improve,  the  simple  bitters  are  greatly  to 
be  preferred. 

From  a  knowledge  that  this  bark  contains  prussic  acid,  it  has  been 
used  to  allay  excessive  action  of  the  heart  inorganic  as  well  as  functional 
affections  of  this  organ,  and  there  are  many  who  confide  in  its  effi- 
cacy. The  experiment  of  Eberle  upon  himself,  and  the  case  related 
by  Dr.  Porcher,  prove  that,  except  in  enormous  doses,  it  is  ineffi- 
cacious in  reducing  the  heart's  action,  at  least  for  any  length  of  time. 
Doubtless,  when  the  palpitations  depend  upon  anaemia,  it  may  form  a 
useful  adjuvant  to  iron,  calming  excitability,  while  exerting  some  tonio 
influence ;  but  its  value  here  is  altogether  secondary.  If  irregular 
action  of  the  heart  depends  upon  organic  defects  alone,  it  is  possible 

1  Mat.  Mod.  and  Therap.,  6th  ed.,  p.  231.  *  Trans.  Am.  Med.  Assoc,  ii.  737. 
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that  the  bark  may  sometimes  moderate  its  tumult  and  thus  assuage 
the  suft'erino-  which  arises  from  that  cause.  Although  we  have  used 
the  medicine  a  good  deal  in  such  cases,  we  have  never  witnessed  any 
effects  from  it  beyond  that  of  gratifying  the  patient  with  a  pleasant 
and  slightly  tonic  beverage.  The  fluid  extract  is  by  far  the  most 
active  preparation  of  this  medicine,  and  is  to  be  preferred  to  the 
powder  and  the  infusion. 

Administration. — Wild-cherry  bark  may  be  given  in  the  form  of 
powder,  infusion,  or  syrup.  The  first  is  never  used,  but  the  dose  of 
it  is  usually  stated  at  thirty  or  forty  grains  several  times  a  day. 

The  infusion,  which  is  officinal,  is  directed  to  be  made  with  cold 
water  in  the  proportion  of  half  a  troyounce  of  the  coarsely  powdered 
bark  to  a  pint  of  water.     It  is  best  prepared  by  displacement. 

The  fluid  extract  is  prepared  by  exhausting  the  bark  by  means  of 
alcohol,  and  distilling  off  the  greater  portion  of  the  alcohol.  The 
residue  is  then  mixed  with  an  emulsion  of  sweet  almonds,  and  the 
mixture,  having  been  filtered,  is  sweetened.   The  dose  is  a  teaspoonful. 

The  syrup,  which  is  a  very  agreeable  preparation,  may  be  used  as  a 
vehicle  for  sedative  or  narcotic  medicines,  or  as  a  sweetener  for  cough 
mixtures  in  cases  unaccompanied  oy  acute  fever. 


SIMPLE   BIT  TEE   TOPICS. 


Medicines  belonging  to  the  group  of  tonics  generally  denominated 
simple  bitters  contain  a  bitter  principle,  which  is  crystallizable  in 
some  cases,  but  not  in  others,  and  upon  which,  in  each  instance,  their 
virtues  are  supposed  to  depend.  Although  exceedingly  simple  in  their 
operation,  exerting,  as  they  do,  no  influence  beyond  augmenting  the 
appetite  and  invigorating  the  digestive  organs,  it  is  easy  to  perceive 
that  their  applications  in  practice  must  be  very  numerous.  There  are 
few  cases  of  acute  disease  in  which  the  decided  improvement  of  the 
patient  does  not  date  from  an  awakening  of  the  appetite  for  food;  and 
whenever  this  instinct  is  not  spontaneously  developed — whenever  the 
patient  continues  languishing  and  suffering  beyond  the  ordinary  period 
of  convalescence,  although  no  apparent  cause  should  account  for  the 
delay — an  indication  exists  for  the  administration  of  bitter  tonics. 
Even  when  the  appetite  revives,  if  it  does  not  manifest  a  due  decree  of 
vigor — if  the  food  appears  to  lack  its  proper  flavor,  or  if  it  oppresses 
the  stomach  and  disturbs  the  bowels,  although  of  the  proper  quality 
and  used  without  excess — a  few  doses  of  gentian,  Colombo,  or  quassia 
will  frequently  restore  its  natural  zest  to  the  appetite,  secure  a  good 
digestion,  and  promote  the  health  "  that  waits  on  both."  Such  cases 
present  the  most  signal  instances  of  the  utility  of  these  medicines 
which  often  appear  to  form  the  necessary  means  of  passage  from  sick- 
ness to  health. 

But  in  more  chronic  cases  of  gastric  debility  they  are  also  of  essen- 
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tial  service.  In  almost  all  diseases  of  long  duration,  in  which  the 
patient  is  exhausted  by  discharges  of  blood,  pus,  or  other  liquids,  or 
endures  severe  pain,  or,  finally,  is  habitually  deprived  of  his  needful 
rest,  the  digestive  function  sooner  or  later  becomes  impaired.  If,  be- 
fore its  powers  have  sunk  too  low,  these  medicines  are  administered, 
they  enable  the  stomach  to  compensate,  by  its  supply  of  nutritive 
materials,  for  the  waste  of  tissue  which  the  disease  occasions,  and  thus 
sustain  the  system  until  the  primal  cause  of  its  exhaustion  is  removed. 
There  is  a  form  of  gastric  debility  which  is  exceedingly  common  in 
this  country,  as  well  amonsr  persons  who  are  exhausted  by  bodily  toil 
as  among  those  whose  minds  are  perpetually  harassed  with  the  calcu- 
lation of  pecuniary  gains,  or  depressed  by  the  passions  (too  often  of 
the  baser  sort)  which  assail  those  who  enter  into  the  political  struggles 
of  the  day.  In  many  cases,  it  is  true,  this  condition  is  induced  by  an 
abuse  of  alcoholic  stimuli ;  but  in  many,  also,  its  origin  is  in  the 
incessant,  unrelaxing  application  of  mind  or  body,  or  of  both,  to  the 
details  of  business.  By  such  influences  a  disorder  of  the  stomach  is 
induced  in  which  acidity,  flatulence,  and  often  pain,  are  superadded  to 
a  simple  want  of  vigor  in  the  digestive  function,  constituting  the  most 
ordinary  form  of  chronic  dyspepsia.  Still  more  important  symptoms 
may  ultimately  be  developed,  consisting  of  various  disorders  of  the 
nervous  system,  and  not  unfrequently  terminating  in  hypochondriasis 
or  other  form  of  mental  derangement.  The  primary  cause  of  these 
manifold  evils  is  oftentimes  the  disordered  function  of  the  stomach. 
In  the  forming  stage  of  the  complaint  the  medicines  under  consider- 
ation are  frequently  adequate  to  the  cure ;  but  when  once  the  lower 
bowels  and  the  liver  have  become  torpid,  and  the  muddy  hue  of  the 
skin,  the  icterode  hue  of  the  eye,  and  the  loaded  tongue  denote  an 
alteration  of  the  circulating  fluid  itself,  a  morbid  state  of  the  secre- 
tions, and  a  disturbance  of  the  nervous  functions,  they  are  sufficient 
by  themselves  to  give  relief.  Their  use  must  be  preceded  by  evacu- 
ants — by  emetics,  purgatives,  and  cholagogues ;  and  by  the  warm  bath, 
or  some  other  appropriate  stimulant  of  the  skin.  These  various  agents 
reduce  the  disorder  to  a  simple  gastric  debility  which  bitter  tonics  are 
especially  adapted  to  cure.  A  very  common  ailment  among  persons 
who  lead  a  sedentary  life,  even  without  an  excessively  close  applica- 
tion to  labor,  and  without  an  injudicious  use  of  food,  is  sick  headache. 
"When  the  circumstances  or  the  disinclination  of  the  patient  prevent 
him  from  employing  the  most  effectual  means  of  cure — a  complete 
renunciation  of  his  sedentary  pursuits,  and  the  adoption  of  vigorous 
and  exciting  exercise  in  the  open  air — he  will  find  that  pure  bitter 
tonics,  with  such  a  regulation  of  his  habits  as  may  be  possible,  will 
be  of  more  service  in  palliating  his  ailment  than  any  other  means 
whatever.  Among  these  medicines  quassia  and  columbo  are  the  most 
useful  in  the  cases  referred  to.  When  the  attacks  are  periodical,  the 
remedies  should  be  used  during  one-half  only  of  the  interval  between 
them,  whether  the  first  or  the  second  half  will  depend  upon  the  state 
of  exhaustion  following  the  attack,  or  the  character  of  the  gastric  de- 
rangement which  precedes  it.  In  all  of  these  cases  other  means  may 
be  necessary  to  remove  particular  symptoms,  as  purgatives  when  there 
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is  constipation,  alkalies  when  there  is  acidity  of  the  stomach,  and 
during  the  attacks  stimulants  and  even  narcotics;  but  a  curative  effect 
must  be  sought  in  bitter  tonics,  or  in  some  analogous  agency        _     _ 

Bitter  medicines  are  sometimes  spoken  of  as  possessing  anthelmintic 
virtues ;  but  this  remark,  with  strict  propriety,  applies  only  to  one  or 
two  of  them  which  contain  an  essential  oil.  Simple  bitters  in  gene- 
ral have  no  power  of  the  sort  except  that  which  they  may  occasion- 
ally exert  by  increasing  the  vigor  of  the  digestive  organs,  or,  when 
taken  in  large  doses,  by  their  purgative  effect.  It  is  possible  that 
quassia  may,  to  some  .extent,  be  an  exception  to  this  statement,  since, 
as  mentioned  elsewhere,  there  are  numerous  examples  of  its  poisonous 
action  upon  insects,  and  even  upon  quadrupeds. 


C  ALU  MB  A.  —  Columbo. 

Description. — Columbo  is  the  root  of  Cocculus  palmatus  (De  Can- 
dolle);  a  climbing  plant  of  Mozambique,  on  the  southeast  coast  of 
Africa.  As  found  in  commerce,  it  consists  of  transverse  slices  of  the 
root,  of  a  circular  or  oval  shape,  from  half  an  inch  to  three  inches 
in  diameter,  and  from  one  to  four  lines  in  thickness.  Its  cortical 
portion  is  from  one  to  three  lines  in  thickness,  and  is  separated  by  a 
dark  line  from  the  ligneous  portion.  The  latter  is  of  a  greenish- 
yellow  color,  is  arranged  in  several  concentric  layers,  and  is  depressed 
in  the  centre,  which  is  occupied  by  the  shrunken  medulla.  It  has  a 
faint  aromatic  odor,  and  a  very  bitter  and  somewhat  aromatic  taste. 
The  central  portion  is  mucilaginous,  and,  on  account  of  the  starch, 
which  all  parts  of  the  root  contain,  it  is  readily  attacked  by  insects, 
and  its  infusion  rapidly  undergoes  fermentation.  The  taste,  and  pro- 
bably the  medicinal  qualities  of  columbo,  depend  upon  two  proximate 
principles,  colombin  and  berherin,  the  former  of  which  is  slightly  solu- 
ble in  water,  alcohol,  acetic  acid,  and  alkalies,  while  the  latter  is  very 
soluble  in  alcohol,  from  which  it  is  precipitated  by  water.  It  is  easily 
soluble  in  boiling  water.  From  these  facts,  it  follows  that  the  active 
properties  of  Colombo  are  not  wholly  extracted  by  a  watery  infusion. 
It  contains  neither  tannic  nor  gallic  acid.  An  infusion  of  tincture 
galls  gives  a  precipitate  with  an  infusion  of  Colombo,  and  when  tinc- 
ture of  iodine  is  added  to  a  decoction  of  the  root,  the  presence  of 
starch  is  revealed  by  the  blue  color  which  is  produced. 

Action. — No  experiments  besides  the  inconclusive  ones  of  Percival 
have  been  made  to  illustrate  the  physiological  action  of  this  medicine. 
Our  notions  of  its  operation  must  therefore  be  drawn  from  its  effects 
in  disease.  From  these  it  may  be  inferred  that  columbo  is  a  pure 
stimulant  stomachic  tonic,  increasing  the  appetite,  and  improving  the 
digestion.  Owing  to  its  containing  no  tannin,  it  does  not  tend  to  con- 
stipate the  bowels,  and  doubtless  the  starch  and  gum  which  are  so 
abundant  in  it  contribute  to  prevent  this  effect. 

Uses. — Columbo  was  introduced  into  medical  practice  by  Dr.  Perci- 
val, who  states  that  the  inhabitants  of  the  East  Indies  have  for  a  long 
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time  used  it  in  disorders  of  the  stomach  and  bowels.1  He  also  cites 
the  testimony  of  a  surgeon  who  long  served  in  the  Bast  Indies  to  the 
effect  that  in  cholera  morbus  it  alleviates  the  tormina,  checks  the  purg- 
ing and  vomiting,  and  speedily  recruits  the  exhausted  strength.  Of 
his  own  knowledge,  he  states  that  it  is  serviceable  in  moderating  the 
violence  of  the  early  symptoms  of  dysentery,  but  still  more  so  as  a 
cordial  and  tonic  towards  the  decline  of  the  attack.  The  same  writer 
speaks  of  its  beneficial  effects  when  given  with  an  equal  or  double 
quantity  of  sulphate  of  potassa,  in  the  treatment  of  bilious  fevers. 
But  it  was  as  a  stomachic  Ionic  that  Percival  especially  recommended 
this  medicine.  He  prescribed  it  for  the  vomiting  and  'purging  inci- 
dent to  the  period  of  dentition,  for  habitual  vomiting  proceeding  from 
weakness  of  the  stomach,  and  in  that  which  occurs  during  pregnancy; 
also  in  a  languid  state  of  the  stomach  attended  with  want  of  appe- 
tite, indigestion,  nausea,  and  flatulence.  If  there  was  constipation,  he 
associated  it  with  rhubarb ;  and  if  the  bile  appeared  to  be  defective, 
with  inspissated  ox-gall.  Subsequent  observation  appears  to  have 
confirmed  the  opinion  entertained  of  Colombo  by  this  eminent  physi- 
cian, and  there  is,  at  the  present  day,  no  medicine  of  its  class  which 
is  more  frequently  or  more  successfully  employed  in  repairing  the 
loss  of  tone  which,  often  accompanied  with  paroxysmal  pain,  affects 
the  stomach  of  persons  devoted  to  sedentary  pursuits.  In  such  cases 
an  infusion  may  be  employed  with  advantage  which  was  recommended 
by  Percival,  and  is  made  with  an  ounce  of  powdered  Colombo,  half 
an  ounce  of  orange-peel,  two  ounces  of  French  brandy,  and  fourteen 
ounces  of  water.  The  whole  should  be  macerated  for  twelve  hours 
without  heat,  and  then  filtered.  If  a  decided  laxative  action  should  be 
required,  the  addition  of  sixty  grains  of  rhubarb,  or  twice  as  much 
senna,  may  be  made  to  the  ingredients  of  the  infusion.  Although  the 
use  of  Colombo  is  very  restricted  in  France,  M.  Trousseau  is  among 
those  who  have  made  use  of  it  in  the  cases  above  described,  and  he 
speaks  confidently  of  its  virtues. 

Administration. — The  dose  of  the  powder  of  columbo  is  from  ten 
to  thirty  grains.  In  this  form  it  may  be  usefully  associated  with  car- 
bonate of  iron,  with  the  addition  of  a  small  quantity  of  powdered  gin- 
ger or  orange-peel. 

An  infusion,  which  is  officinal,  is  made  by  adding  half  an  ounce  of 
bruised  columbo  to  a  pint  of  boiling  water.  It  should  be  macerated 
for  two  hours  in  a  covered  vessel  and  strained.  The  dose  is  a  wine- 
glassful  three  or  four  times  a  day.  The  British  Pharmacopoeia  directs 
that  cold  water  should  be  employed.  But  spontaneous  decomposition 
takes  place  in  the  cold  infusion  as  readily  as  in  the  hot,  produced  in 
the  former  by  albumen,  and  in  the  latter  by  starch.  A  cold  infu- 
sion, made  by  displacement,  which  is  officinal,  is  less  liable  to  these 
changes ;  but  they  may  be  prevented  altogether  if  the  starch  is  first 
removed  by  cold  water,  and  the  albumen  is  afterwards  coagulated  by 
boiling  the  infusion. 

The  tincture  of  columbo  may  be  used  to  increase  the  strength  of 

1  Essay,  Part  I.  p.  264. 
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the  infusion,  but  it  is  never  employed  alone.     It  may  also  be  added 
to  effervescent  medicines  given  to  check  vomiting. 


GENTIAN  A. —  Gentian. 

Description. — Gentian  is  the  root  of  Oentiana  lutea,  a  herbaceous, 
perennial  plant,  which  is  a  native  of  the  southern  part  of  Middle 
Europe,  where  it  grows  in  subalpine  and  mountainous  meadows.  It 
is  two  or  three  feet  high,  has  a  straight,  smooth,  hollow  stem,  pale 
green,  opposite,  ovate  leaves,  and  large,  yellow,  pedunculated  flowers 
in  whorls.  The  root,  as  found  in  commerce,  is  in  pieces  of  from  seve- 
ral inches  to  one  or  two  feet  in  length,  of  various  thicknesses,  single 
or  branched,  marked  with  annular  wrinkles  and  longitudinal  fur- 
rows. Its  color  is  yellowish-brown  externally,  yellow  internally, 
and  the  wood  is  of  a  spongy  texture.  It  has  a  feeble,  but  unpleasant 
odor,  and  a  very  bitter  taste.  It  yields  its  virtues  to  alcohol  or  water. 
These  are  supposed  to  depend  chiefly  upon  gentisin,  gentianin  (the 
latter  of  which  is  the  bitter  principle),  and  also,  to  some  extent,  upon 
a  volatile  oil.  It  contains,  besides,  gum,  sugar,  mucilaginous  matter 
or  pectin,  a  fixed  oil,  &c,  but  neither  tannic  nor  gallic  acid.  Kecent 
authorities  describe  two  organic  principles,  gentiopicrin  and  gentiogenin, 
as  contained  in  this  root.  The  former  is  crystallizable,  the  latter 
amorphous.  "When  the  greater  part  of  the  bitter  principle  has  been 
removed  by  alcohol,  there  remains  behind  a  sweetish  extract,  which, 
by  fermentation,  produces  a  sort  of  brandy.  The  Tyrolese  peasants 
of  the  Styrian  Alps  prepare  this  liquor,  which  is  called  spirit  of  gentian 
(Enziangeist)} 

History. — Dioscorides  first,2  and  Pliny  after  him,3  ascribe  the  first 
discovery  of  the  virtue  of  this  plant  to  Gentianus,  King  of  Illyria, 
from  whom  it  also  derived  its  name.  According  to  the  former  of 
these  writers,  it  is  stimulant  and  astringent,  a  powerful  antidote  to 
poisoning  by  venomous  serpents,  when  taken  with  wine,  pepper,  and 
rue,  and  also  a  cure  for  pains  in  the  bowels,  and  of  bruises.  Its  root, 
used  as  a  pessary,  is  declared  to  provoke  abortion,  and  its  powder  or 
juice  is  recommended  as  a  dressing  for  ill-conditioned  sores,  and  as 
an  application  in  squamous  diseases  of  the  skin.  Galen  declares  it 
to  possess  attenuant  and  deobstruent  qualities,  which  he  ascribes  to 
its  bitterness.  An  Arabian  writer  alludes  to  a  tree  under  the  name 
of  gentian,  but  states  that  the  plant  spoken  of  by  Dioscorides  is  a 
shrub.  Hobaisch  declares  it  to  be  an  antidote  to  poisons  that  have 
been  drunken,  to  the  bites  of  serpents  and  scorpions,  and  venomous 
animals,  and  to  the  wounds  inflicted  by  their  teeth  or  claws.  Above 
all,  he  adds,  "  it  is  that  famous  medicine  whose  virtues  are  so  peculiar 
in  cases  of  mad  dog's  bite."  It  is  recommended  to  be  given  inter- 
nally, and  that  its  powder,  moistened,  should  be  applied  to  the  wounded 
part.4 

1  Pfaff,  System  der  Materia  Medica,  ii.  28.    2  Lib.  iii.  cap.  3. 

'  Lib.  xxv.  cap.  34.  4  Eb.n  Baitiiar,  ed.  Southerner,  i.  260. 
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Action  and  Uses.— Gentian  is  a  pure  and  simple  bitter,  with  a 
very  slightly  stimulant  property.  In  moderate  doses  it  excites  the 
appetite  and  strengthens  the  digestion,  without  tending  to  constipate 
the  bowels.  When  long  used,  it  gives  to  the  sweat  and  urine  a  bitter 
smell  and  taste,  and  is  then  apt  to  disorder  the  digestion,  and  in  large 
doses  to  ca*use  headache,  with  injection  of  the  face,  and  fulness  of  the 
pulse.  These  effects  are  said  to  be  most  readily  produced  in  feeble 
and  sensitive  persons,  but  are  probably  never  observed  except  when 
the  medicine  is  taken  in  excessive  doses. 

The  affections  in  which  gentian  is  most  useful  are  those  in  which 
debility  of  digestion  is  the  prominent  symptom,  whether  this  be 
caused  by  protracted  illness  from  idiopathic  fevers,  by  loss  of  blood, 
by  exhausting  suppuration,  or  by  a  sedentary  life  with  undue  occupa- 
tion of  the  mind  and  a  neglect  of  bodily  exercise.  It  has  had  a  con- 
siderable reputation  in  the  treatment  of  gastric  dyspepsia  connected 
with  a  gouty  diathesis,  and  especially  with  atonic  gout.  Boerhaave 
regarded  it  as  a  leading  remedy  in  gout.  It  is  one  of  the  constituents 
of  the  Portland  Powder  which  was  famous  as  a  specific  in  this  disease, 
and  which  contained,  besides,  "  birth  wort  (Aristolochia  rotunda),  the  tops 
and  leaves  of  germander  (Chamsedrys),  ground  pine  (Chamsepitys),  and 
lesser  centaury  {Ghironia  centaurium),  in  equal  parts,  powdered  and 
mixed  together." 

Before  the  introduction  of  cinchona  it  was  much  used  in  intermittent 
f^ver,  but,  like  other  simple  bitters,  it  appears  to  have  been  serviceable 
in  those  cases  only  which  were  complicated  with  atony  of  the  digestive 
organs,  or  which  assumed  the  lightest  form  of  this  disease,  and  espe- 
cially in  vernal  intermittents.  Like  other  vegetable  bitters,  it  possesses 
some  vermifuge  properties,  and  may  also  be  employed,  like  them,  in 
the  treatment  of  scrofula. 

Administration. — Gentian  may  be  administered  in  powder,  in  doses 
of  from  ten  to  thirty  grains,  but  this  is  a  most  ineligible  form. 

The  compound  infusion  (Infusum  Gentians  Compositum)  is  made 
by  the  displacement  process,  with  gentian,  bruised  orange  peel  and 
coriander  seed ;  diluted  alcohol  and  cold  water.  The  dose  of  this, 
which  is  the  best  preparation  of  gentian,  is  a  fluidounce  repeated 
three  or  four  times  a  day. 

The  compound  tincture  (TiNCTURA  Gentians  Composita)  is  made 
with  gentian,  orange  peel,  bruised  cardamom  seeds,  and  diluted  alcohol. 
This  preparation  is  a  very  agreeable  bitter  and  an  efficient  stomachic. 
It  is  peculiarly  adapted  to  improve  the  tone  of  the  stomach  in  persons 
worn  out  by  habitual  drunkenness  and  debauch.  The  dose  is  one  or 
two  fluidrachms. 

The  fluid  extract  of  gentian  (Extractum  Gentianjs  Fluidum)  is 
prepared  by  displacement.  It  may  be  used  when  the  proportion  of 
alcohol  in  the  compound  tincture  is  thought  to  be  too  stimulating 

Extract  of  gentian  (Extractum  Gentians)  is  prepared  with  water 
by  displacement.  In  the  dose  of  from  ten  to  thirty  grains  it  exhibits 
the  peculiar  properties  of  the  root.  It  is,  however,  more  generally 
used  as  an  excipient  for  other  tonic  medicines,  and  particularly  for 
iron  and  for  quinia. 
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QUASSIA. 

Description.  —  The  wood  referred  to  below  is  that  of  Quassia 
amara,  a  small  tree  of  Surinam  ;  but  the  quassia  of  commerce  is  at 
present  derived  chiefly  from  Simaruba  excelsa,  a  tall  tree  growing  in 
Jamaica  and  other  West  India  islands. 

Quassia  wood  is  generally  found  in  billets,  or  in  raspings  or  shav- 
ings. The  first  are  sometimes  a  foot  in  diameter  and  several  feet  in 
length,  of  a  light  porous  texture,  a  yellowish-white  color,  and  an 
intense,  pure,  and  persistently  bitter  taste.     It  is  without  odor. 

According  to  the  chemical  analyses  that  have  been  made  of  quassia, 
it  contains  various  alkaline  and  earthy  salts,  gum,  pectin,  and  quassin, 
a  bitter  principle  on  which  its  virtues  are  supposed  to  depend.  Quas- 
sin forms  white  prismatic  crystals,  which  do  not  change  on  exposure 
to  the  air,  and  have  no  odor,  but  are  intensely  bitter.  It  is  soluble  in 
alcohol,  and  partially  so  in  water. 

History. — Quassia  wood  and  flowers  are  said  to  have  been  em- 
ployed at  least  as  early  as  the  beginning  of  the  eighteenth  century  by 
the  inhabitants  of  Surinam,  who  held  them  in  high  esteem  as  stomachic 
medicines.  The  plant  is  stated  to  have  derived  its  name  from  that  of 
Quassi,  a  negro  slave,  who  first  made  known  its  virtues  to  his  master. 
This  account  is  given  by  Eolander,  who  carried  the  wood  to  Stock- 
holm in  1756.  But  the  new  drug  did  not  acquire  popularity  until  its 
botanical  source  was  described  by  Linnaeus  in  1763. ' 

Action.  On  Animals. — Bergius  states  that  when  flies  drink  of  an 
infusion  of  quassia  they  appear  benumbed  and  as  if  dead,  but  after  a 
time  recover  their  powers.  It  is  said  that  the  specimens  of  a  botanical 
herbarium  may  be  protected  from  insects  by  dipping  the  plants  in  an 
infusion  of  quassia,  and  then  drying  them,  or  by  placing  pieces  of 
quassia  wood  among  them.  Even  rabbits  have  been  killed  by  a  con- 
centrated preparation  of  the  drug.  Hartel  saw  rabbits  destroyed  in 
three  days  after  the  application  of  one  or  two  grains  of  extract  of 
quassia  to  a  wound  in  a  fleshy  part;2  and  Buchner,  performing  a  simi- 
lar experiment,  in  two  instances  found  that  death  took  place  within 
thirty  hours.  Kurtz  observed  that  a  mangy  dog,  on  being  washed 
with  a  decoction  of  quassia,  lost  the  use  of  his  hinder  limbs  for  the 
space  of  seven  hours.  Like  other  bitters,  quassia  is  thought  to  retard 
animal  decomposition. 

On  Man. — The  intensely  bitter  taste  of  quassia  has  already  been 
noticed.  Its  internal  use  excites  the  appetite,  improves  digestion,  and 
promotes  nutrition,  at  least  when  these  functions  are  below  the  stand- 
ard of  health.  But,  like  other  bitter  medicines,  its  excitant  influence 
upon  the  stomach  is  not  of  long  duration,  and  hence  it  should  always 
be  taken  a  short  time  before  eating.  If  its  use  is  continued  for  several 
weeks,  it  may  occasion,  at  least  where  there  is  a  constitutional  tend- 
ency to  plethora,  a  plethoric  state  of  the  system ;  but  it  gradually 

1  Bergius,  Mat.  Med.,  i    354.     Also,  Lettsom,  Mem.  Med.  Soc.  Lond.,  i.  128. 

2  Wjbmeb,  Wirkung,  &c,  iv.  3fcU. 
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loses  its  tonic  influence  as  the  stomach  becomes  accustomed  to  its 
stimulus.  It  does  not  usually  occasion  either  constipation  or  diar- 
rhoea, but  after  a  time  is  apt  to  produce  gastric  oppression  and  pain, 
with  nausea,  as  all  other  local  stimulants  do  when  they  are  allowed  to 
exhaust  the  susceptibility  of  the  stomach.  Giacomini,  for  whom  and 
for  the  whole  Rasorian  school  all  tonics  are  sedatives,  performed  some 
experiments  with  quassia  which  strikingly  illustrate  the  force  of  the 
imagination  in  therapeutics.  Finding  himself  one  day  very  weak  in 
consequence  of  his  having  taken  some  infusion  of  quassia  upon  an 
empty  stomach,  he  repeated  the  dose  before  eating ;  but  this  only 
made  his  condition  worse.  He  experienced  vertigo,  dimness  of  vision, 
general  debility,  and  feebleness  of  the  pulse,  and  was  obliged  to  par- 
take of  food  to  renew  his  strength.  On  the  other  hand,  feeling  op- 
pressed, dull,  and  disgusted  after  a  full  meal,  by,  as  he  says,  the 
excessive  stimulus  of  the  food,  quassia  restored  his  feelings  of  comfort 
by  reducing  the  over-stimulation.1  Scarcely  anywhere  else  than 
among  the  writers  of  the  Rasorian  school  can  so  singular  and  perverse 
a  misinterpretation  of  facts  be  found. 

Uses. — The  history  of  the  introduction  of  quassia  into  medical 
practice  shows  that  it  was  highly  esteemed  in  the  treatment  of  inter- 
mittent fevers  by  the  inhabitants  of  Surinam.  Even  Linnaeus  asserted 
that  in  this  respect  it  far  excelled  cinchona,  and  not  a  few  of  his  con- 
temporaries avowed  the  same  belief.  Lettsom,  who,  very  justly,  criti- 
cized this  opinion,  nevertheless  admits  that  in  some  rare  cases  it  will 
cure  the  disease  when  bark  has  failed  to  do  so.  In  truth,  it  possesses 
as  much,  and  no  more,  efficacy  in  this  affection  than  gentian,  boneset, 
chamomile,  absinth,  &c. — that  is  to  say,  the  power  of  curing  mild 
attacks,  especially  of  vernal  intermittents. 

But  it  is  as  a  tonic  and  stomachic  bitter  that  quassia  was  first  em- 
ployed, and  continues  to  enjoy  a  deserved  reputation.  Whenever  the 
stomach  has  lost  its  natural  tone  after  attacks  of  acute  disease,  or  in 
consequence  of  general  indolent  habits,  or,  on  the  other  hand,  from  a 
want  of  wholesome,  abundant,  and  appetizing  food,  or  from  excessive 
losses  of  natural  or  morbid  secretions,  quassia  is  equal,  if  not  superior, 
to  any  medicine  of  its  class  in  reviving  the  dormant  appetite  and 
strengthening  the  languid  digestive  powers.  In  that  form  of  dyspepsia 
in  winch  vomiting  is  a  frequent  occurrence,  this  medicine  will  be  found 
peculiarly  serviceable,  provided  that  the  symptom  does  not  depend 
upon  a  textural  disease  of  the  stomach.  This  remark  applies  not  only 
to  simple  regurgitation  of  the  food,  but  also  to  bilious  vomiting  with 
headache,  or  sick  headache,  as  it  is  called.  In  many  cases  of  atonic 
diarrhoea,  and  of  that  form  which  depends  upon  the  irritation  of  the 
colon  by  retained  faeces,  the  medicine  is  very  serviceable. 

Tode  speaks  of  its  use  in  cases  of  gastric  atony  attended  with. spasm 
of  the  oesophagus;  and  Schleger  refers  to  its  usefulness  in  certain 
cases  of  vertigo  with  spastic  muscular  spasm  of  the  neck,  oppressive 
pain  in  the  head,  and  ringing  in  the  ears.2  In  an  affection  somewhat 
analogous  to  the  latter,  described  by  Bretonneau  as  depending  upon 

'  Mat.  M6d.,  par  Mojon,  &c,  p.  482.  2  Murray,  Apparat  Med.,  iv.  449. 


474:  SIMPLE    BITTER    TONICS.  [CLASS 

gastric  acid  it  v,  and  marked  with  vertigo,  and  a  tendency  to  syncope 
with  sour  eructations,  quassia  with  bicarbonate  of  soda  was  found  of 
signal  advantage.1  The  same  may  be  said  of  other  more  evidently- 
nervous  or  hysterical  affections  complicated  with  dyspepsia  or  depend- 
ing upon  it. 

Some  of  the  older  writers,  among  whom  Tissot  may  be  mentioned, 
attribute  anthelmintic  virtues  to  quassia ;  and,  more  recently,  Dr. 
Schultz  speaks  in  praise  of  its  infusion  as  an  injection  for  the  removal 
of  ascarides  of  the  rectum.8  In  the  latter  case  it  acts  by  directly  de- 
stroying these  parasites. 

Administration. — Quassia  is  seldom  administered  in  substance  on 
account  of  its  extreme  bitterness.  The  dose  of  the  powder  is,  however, 
twenty  or  thirty  grains. 

The  infusion  (Infusum  Quassije)  is  made  with  one  hundred  and 
twenty  grains  of  quassia  to  a  pint  of  water.  The  hot  infusion  is  stronger, 
but  is  more  disagreeable  than  that  made  with  cold  water.  Quassia  cups, 
or  cups  turned  from  quassia  wood,  have  recently  been  introduced  into 
tli is  country.  They  are  filled  with  water  over  night,  and  their  con- 
tents drunk  in  the  morning.  This  invention  may  be  called  a  medical 
toy.  well  adapted  to  amuse  childish  patients. 

The  extract  (Extractum  Quassia)  is  prepared  with  water,  and  is 
a  very  efficient  preparation  ;  but  it  is  better  suited  for  combining  with 
iron,  or  with  laxatives,  which  should  be  given  in  small  doses,  than  for 
separate  use.  It  may  be  prescribed  in  pilular  form,  or  dissolved  in 
Sherry  or  Malaga  wine.  The  dose  of  the  extract  is  from  two  to  five 
grains. 

The  tincture  (Tinctura  Quassle)  is  occasionally  called  for  in  low 
fevers,  or  during  convalescence  from  acute  diseases,  but  it  is  seldom 
used  except  as  an  addition  to  the  infusion  or  decoction  of  quassia,  or 
of  some  other  bitter  tonic.  The  dose  is  one  or  two  fluidrachms  three 
or  four  times  a  day. 


SABBATIA. — American   Centaury. 

Description. — This  is  the  herb  and  root  of  Sabbatia  angularis,  a 
native  annual  or  biennial  plant  of  the  United  States.  The  stem,  which 
is  one  or  two  feet  high,  is  smooth  and  four-sided,  with  opposite 
branches,  and  terminating  in  numerous  flowers  forming  together  a 
corymb.  The  flowers  are  of  a  rich  rose-color  above,  but  pale  in  the 
centre  and  beneath. 

The  whole  plant  is  very  bitter,  but  without  smell ;  it  yields  its  vir- 
tues to  alcohol  and  water. 

Uses. — Centaury  may  be  prescribed  in  all  of  the  cases  for  which 
simple  bitters  have  been  recommended  in  the  preceding  articles,  but  it 
is  one  of  the  least  efficient  of  its  class.  As  a  popular  remedy  in  inter- 
mittent fever  its  cold  infusion  has  been  extensively  used  in  rural  dis- 

1  Trousseau  and  Pidoux,  op.  cit.,  5eme  ed.,  i.  732,  and  ii.  3S0. 
*  Amer.  Jour,  of  Med.  Sci.,  June,  1847,  p.  175. 
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tricts,  but  it  is  too  feeble  to  produce  curative  effects,  except  in  very- 
mild  cases.  The  hot  infusion  is  sometimes  used  as  a  diaphoretic  at  the 
commencement  of  acute  febrile  attacks.  As  a  tonic  it  is  appropriate 
during  the  convalescence  from  sickness,  and  in  slight  cases  of  atonic 
dyspepsia. 

Administration. — The  dose  of  the  powder  is  stated  to  be  from 
thirty  to  sixty  grains.  It  is  commonly  given  in  an  infusion  made 
with  an  ounce  of  the  plant  to  a  pint  of  boiling  water.  Of  this  a  wine- 
glassful,  or  more,  may  be  directed  as  a  febrifuge  every  two  hours,  and 
as  a  tonic  three  times  a  day. 


CHIRETTA. 

Description. — Chiretta  consists  of  the  small  stalks  and  roots  of 
Agathotes  Chirayta  (Don),  Gentiana  Chirayta  (Roxb.),  a  native  herba- 
ceous plant  of  the  mountains  westward  of  the  Ganges,  in  Hindostan. 
The  whole  plant  is  intensely  but  not  disagreeably  bitter,  and  has  no 
odor.  According  to  the  analysis  of  MM.  Lassaigne  and  Boissel,  it 
contains,  besides  various  salts  and  gum,  a  resin  and  a  yellow  bitter 
matter,  upon  which  last  its  virtues  are  presumed  to  depend. 

Uses. — The  natives  of  Hindostan  hold  this  medicine  to  be  tonic, 
stomachic,  and  febrifuge,1  and  Mr.  Twining  recommends  an  infusion 
of  it  as  a  vehicle  for  the  arsenical  solution  in  intermittent  fever.2  Ac- 
cording to  Mr.  Baker  it  is  a  "  deobstruent"  as  well  as  a  stomachic  me- 
dicine, increasing  the  biliary  secretion,  and  clearing  the  complexion 
in  jaundiced  persons.  In  scrofula  he  frequently  witnessed  its  salutary 
influence.3  The  native  practitioners  hold  it  to  be  a  remedy  for  con- 
sumption. Perhaps  this  opinion  may  arise  from  its  utility  in  chronic 
bronchitis,  which  is  attested  by  Mr.  Houlton,  in  a  case  where  the  ex- 
pectoration was  very  great,  and  the  powers  of  the  system  very  low. 
He  used  an  infusion  prepared  with  half  a  drachm  (Iss?)  of  chiretta  to 
a  pint  of  water.4 

Administration. — In  powder  the  dose  of  chiretta  is  twenty  grains. 
An  infusion  may  be  made  with  half  an  ounce  of  the  root  to  a  pint  of 
boiling  water ;  after  standing  for  two  hours,  it  should  be  strained.  It 
may  be  given  in  the  dose  of  from  one  to  three  ounces  before  dinner. 
Mr.  Baker,  above  cited,  states  that  the  natives  of  Hindostan  prefer  the 
decoction  to  the  infusion,  and  make  it  by  gently  boiling  half  an  ounce 
of  the  dried  cut  herb  in  a  pint  of  water  for  about  twenty  minutes.  Of 
this  decoction  the  dose  is  a  small  wineglassful  two  or  three  times  a 
day.  The  same  writer  states  that  the  extract  of  chiretta  preserves  its 
virtues  perfectly.  A  tincture  is  prepared  according  to  the  British 
Pharmacopoeia  by  percolation  from  two  ounces  of  bruised  chiretta 
with  sufficient  proof  spirit  to  produce  one  pint.  The  dose  is  from 
one  to  two  fluidrachms. 

I  Ainsi.ie,  Mat.  Indica,  ii.  373.  *  Diseases  of  Bengal,  2d  ed.,  ii.  218. 

8  Lond.  Med.  Gaz.,  ii.  685.  *  Med.-Ckir.  Rev.,  xxxvii.  205. 
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COPT  IS. —  Goldthread. 

Description. — The  root  of  Coptis  trifolia,  a  small  evergreen  plant 
with  a  slender,  creeping  root,  of  a  bright  yellow  color,  from  which 
its  popular  name  is  derived.  It  inhabits  the  northern  regions  of  Asia 
and  America,  and  abounds  upon  the  hills  of  New  England.  All  parts 
of  the  plants  are  bitter,  but  the  root  is  intensely  so.  It  is  without 
astringency. 

Uses. — Coptis  has  no  special  virtues  beyond  those  of  the  other 
simple  bitters  to  recommend  it,  but  in  case  of  need,  might  be  substi- 
tuted for  them.  In  New  England  it  is  popularly  used  in  a  wash  for 
aphthous  sore  mouth,  but  there  is  no  evidence  of  its  special  virtues  in 
this  complaint. 

An  infusion  may  be  made  with  an  ounce  of  the  root  to  a  pint  of 
water;  and  a  tincture  with  similar  proportions,  but  substituting  alcohol 
for  water.  Of  the  former  the  dose  is  an  ounce,  and  of  the  latter  a 
fluidrachm. 


XANTHORRHIZA.—  Yellow-root. 

Description. — The  root  of  Xanthorrhiza  apiifolia,  a  small  native 
shrub  of  the  southern  part  of  the  United  States.  Its  slender  stem  has  a 
smooth  bark  covering  a  bright  yellow  wood,  and  it  bears  dark  purple 
flowers  in  pendulous  racemes.  Its  coloring  matter  was  made  use  of 
by  the  aborigines  as  a  dye.  It  imparts  a  drab  color  to  wool,  and  a 
rich  yellow  to  silk.  The  bark  of  the  stem  possesses  the  same  qualities 
as  the  root,  which  appear  to  depend  upon  a  bitter  gum  and  resin. 

Uses. — Yellow-root  is  regarded  as  a  simple  tonic  bitter,  and  as 
applicable  to  the  same  disorders  as  the  other  medicines  of  its  class. 
It  may  be  used  in  substance  in  the  dose  of  twenty  or  thirty  grains ;  it 
may  also  be  given  in  tincture  or  in  decoction,  but  alcohol  is  supposed 
to  extract  its  virtues  more  perfectly  than  water. 


STIMULANT  TONICS. 


Medicines  belonging  to  this  subdivision  are  distinguished  by  pos- 
sessing a  certain  degree  of  stimulant  as  well  as  a  tonic  power,  the 
latter  depending  upon  a  fixed  bitter  principle,  the  former  on  an  essen- 
tial or  volatile  oil.  In  virtue  of  these  constituents,  they  have  also  a 
double  action,  the  one  of  which  is  identical  with  that  of  pure  bitters, 
and  is  manifested  by  their  improving  the  digestion  when  given  in 
moderate  doses,  and  by  their  acting  as  emeto-cathartics  when  largely 
administered,  especially  in  the  form  of  warm  infusion.  The  other, 
due  to  their  essential  oil,  displays  its  action  upon  the  nervous  system, 
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and  through  it  upon  the  circulatory  and  muscular  apparatus,  especially 
of  organic  life,  and  primarily  of  the  abdominal  organs,  increasing  the 
contractile  power  of  the  stomach  and  bowels,  and  augmenting  the 
secretion  from  the  kidneys  and  the  exhalation  of  menstrual  blood  from 
the  uterus. 

In  practice,  stimulant  tonics  are  not,  like  simple  tonics,  adapted  to 
a  prolonged  and  almost  habitual  use.  Their  excitant  element  is  tran- 
sient iu  its  operation,  and  their  tonic  element  is  comparatively  feeble  ; 
hence  the  exhaustion  which  follows  the  action  of  the  former  is  not 
fully  compensated  for  by  the  supporting  influence  of  the  latter.  It  is 
true  that  all  are  not  alike  in  these  respects,  and  that  in  some  the  tonic 
quality  predominates,  while  others  are  little  more  than  stimulants. 
Indeed,  if  we  review  the  diseases  in  which  these  medicines  are  reputed 
to  be  most  beneficial,  we  shall  find  them  to  be  such  as  call  for  the 
application  of  temporary  stimulation  rather  than  permanent  strength. 
Thus,  in  dyspepsia,  they  are  useful  chiefly  to  prepare  the  way  for 
the  more  sustained  and  vigorous  operation  of  pure  bitters,  or  to  relieve 
some  special  symptoms,  such  as  flatulence  or  nausea,  in  cases  for  which 
pure  stimulants  appear  to  be  too  exciting.  Or  if  we  refer  to  the  other 
affections  in  which  they  are  employed,  we  shall  find  that,  as  a  rule, 
the  stimulant  element  of  their  action  is  the  one  upon  which  their 
curative  operation  chiefly  depends.  This  is  the  case  in  spasmodic 
flatulent  colic,  in  suppression  or  scanty  discharge  of  the  menses,  and  in 
haemorrhoids.  It  is  equally  so  in  the  treatment  of  influenza  and  other 
forms  of  bronchitis,  acute  or  chronic,  when  these  medicines  become 
curative.  Still  more  evident  is  it  in  those  affections  which  are  not 
seated  in  a  particular  organ,  but  affect  the  whole  system  in  one  or 
more  of  its  elements.  Thus,  in  nervous  debility,  that  is,  exhaustion 
with  great  excitability  of  the  nervous  system,  stimulant  tonics  pre- 
cisely meet  the  requirements  of  the  disease ;  in  intermittent  fever,  in 
commencing  or  in  chronic  rheumatism,  in  the  typhoid  state,  &c,  the 
tonic  element  of  the  treatment  is  quite  subordinate  to  the  stimulant 
one.  The  latter  is  the  essential  agency,  and  the  tonic  influence  is  of 
value  chiefly  because  it  heightens  and  sustains  the  other. 


ANTHEMIS.  — Chamomile. 

Description. — Chamomile,  the  flowers  of  Anthemis  nobilis,  a  native 
plant  of  Italy,  France,  and  Spain,  but  cultivated  also  in  this  country, 
and  especially  in  England,  whence  it  enters  largely  into  commerce. 
It  is  a  small  herb  with  pinnately-divided  pale-green  leaves,  and  flowers 
with  a  convex,  bright-yellow  disk,  surrounded  by  numerous  white 
rays  (florets),  which  become  more  numerous  by  cultivation,  and  gra- 
dually usurp  the  place  of  the  yellow  florets  of  the  disk. 

Chamomile -flowers  have  a  strong  and  peculiar  odor,  whence,  indeed, 
they  are  said  to  have  derived  their  name  (^a^a^^xov,  apple-scented 
herb),  and  a  bitter  and  aromatic  taste.  Water  and  alcohol  extract 
their  virtues.  They  contain,  besides  salts  of  lime  and  potash,  a  pecu- 
liar bitter  principle,  resin,  and  a  volatile  oil  from  which  they  derive 
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their  odor,  and  upon  which  some  of  their  peculiar  virtues  depend.  It 
is  of  a  light-green  color,  which  is  lost  by  rectification,  and  has  the 
peculiar  odor  of  the  flowers  in  a  high  degree.  German  chamomile 
(Matricaria  Chamomilla)  furnishes  in  a  larger,  indeed,  in  nearly  double 
the  proportion  of  the  English  flowers,  a  dense,  dark-blue,  and  almost 
opaque  essential  oil,  which  becomes  transparent  by  rectification,  but 
has  a  less  agreeable  odor  than  that  obtained  from  the  other  plant. 

History. — This  medicine  has  been  employed  from  ancient  times. 
The  chamomile  of  Dioscorides  and  Galen  (ivfle/u's)  is  supposed  by  many 
to  be  Matricaria  Chamomilla,  L.,  which  is  now  used  almost  as  exclu- 
sively in  Germany  as  the  officinal  chamomile,  Anthemis  nobilis,  L.,  is 
in  England  and  France.  Except  that  the  latter  is  the  more  active 
medicine  of  the  two,  they  may  be  considered  as  possessing  the  same 
remedial  powers. 

Among  ancient  writers,  Dioscorides  is  the  first  who  describes  the 
characters  and  qualities  of  chamomile.  He  speaks  of  three  species, 
differing  only  in  their  flowers.  These,  with  the  root  and  leaves,  he 
pronounces  calefacient  and  attenuant,  and  states  that  internally,  or 
applied  externally  as  a  fomentation,  they  promote  the  discharge  of 
the  menses,  of  the  foetus  and  the  urinary  secretion,  and  the  expulsion 
of  calculi ;  that  their  infusion  is  drunk  for  flatujence,  colic,  iliac  pas- 
sion, jaundice,  and  liver  complaints,  and  that  their  decoction  is  singu- 
larly beneficial  as  a  fomentation  in  affections  of  the  bladder.  In  a 
cataplasm,  chamomile-flowers,  he  says,  cure  lachrymal  fistula?,  and, 
when  chewed,  heal  ulcers  of  the  mouth.  They  are  also  used  in  clys- 
ters with  oil,  and  in  powder  as  an  anti-periodic.1  According  to  Galen, 
chamomile  is  peculiarly  appropriate  for  the  relief  of  debility,  for 
alleviating  pain,  allaying  phlegmonous  inflammation,  mollifying  hard- 
ened parts,  and  resolving  fevers  unattended  with  inflammation  of  the 
internal  organs,  &c.  Nichessor,  the  Egyptian,  says,  that  oil  in  which 
chamomile-flowers  have  been  bruised  when  used  to  anoint  the  whole 
body  of  a  person  attacked  with  fever  will  excite  perspiration  if  the 
patient  is  kept  well  covered  in  bed.2  The  Arabian  writers  repeat  this 
description  without  many  additions,  but  allude  to  the  essential  oil  as 
possessing  anodyne  qualities,  and  to  the  use  of  the  vapors  from  a  hot 
decoction  as  useful  in  the  decline  of  rheumatism. 

Action. — The  essential  oil  and  the  bitter  principle  of  chamomile 
represent  its  action  on  the  system.  It  is  a  stimulant  and  tonic.  In 
substance  or  strong  infusion  it  produces  a  sense  of  warmth  in  the 
stomach,  and,  it  is  said,  some  acceleration  of  the  pulse.  It  expels 
flatus,  improves  the  digestion,  does  not  confine  the  bowels,  and  is 
alleged  even  to  possess  emmenagogue  virtues.  In  large  doses  it  occa- 
sions nausea,  vomiting,  looseness  of  the  bowels,  pain,  with  fulness  of 
the  head,  and  it  is  even  said  in  certain  idiosyncrasies  to  produce  a 
sort  of  somnolent  intoxication  with  general  depression  and  exhaus- 
tion. (Giacomini.) 

Uses. — At  the  present  day  chamomile  is  chiefly  used  to  improve 
the  digestive  function  when  it  has  become  disordered  by  general  dis- 

1  Lib.  iii.  cap.  exxvi.  2  Mattuioi.cs,  Comment. 
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ease,  or  by  any  of  the  causes  that  tend  to  impair  its  vigor.  It  is 
indicated  when  the  process  of  digestion  is  rendered  difficult  and 
painful  by  flatulent  colic,  and  more  particularly  in  females  and  other 
persons  of  a  nervous  temperament.  It  is  one  of  the  best  remedies 
of  the  tonic  class  used  to  prevent  the  returns  of  sick  headache,  although, 
like  all  the  rest,  it  often  fails  in  this  painful  and  tenacious  ailment. 
Portal  has  reported  a  case  of  long-continued  vomiting  of  black  matter, 
in  which  an  infusion  of  chamomile  with  lime-water  was  used  with 
striking  success.  Chamomile  has  also  been  found  to  relieve  the  spas- 
modic abdominal  pains  that  accompany  general  susceptibility  to  cold, 
and  also  the  menstrual  period  when  the  discharge  is  scanty  and  light 
colored.  The  emmenagogue  virtues  of  chamomile  are  asserted  by  Dr. 
T.  H.  Brown.1  They  are  insisted  upon  by  Giacomini.  Forestus  speaks 
of  the  efficacy  of  the  plant  in  relieving  after-pains,  and  Murray  says 
that  chamomile  tea  is  a  well-known  domestic  remedy  for  this  symp- 
tom. In  neuralgia  of  the  fifth  nerve,  according  to  Dr.  Lecointe,  it  will 
sometimes  effect  a  cure  when  quinia  has  failed.  He  reports  several 
cases  which  appear  to  sustain  his  good  opinion  of  chamomile,  and 
insists  upon  the  necessity  of  giving  it  in  substance  and  sixty  grain 
doses,  or  in  a  very  concentrated  infusion.2 

In  intermittent  fever  Morton  asserted  that  powdered  chamomile  in 
proper  doses  and  at  sufficient  intervals  was  not  inferior  to  Peruvian 
bark.  He,  however,  combined  it  with  antimonial  powder  and  salt  of 
wormwood  ;3  Pitcairn  and  Hoffmann  were  of  the  same  opinion,  but 
Cullen,  in  citing  it,  states  that  if  the  flowers  are  given  in  large  quan- 
tity they  run  off  by  stool,  and  defeat  the  purpose  of  administering 
them.4  Voigtel  says  that  in  those  forms  of  intermittent  fever  which 
are  only  founded  in  atony  and  congestion  of  the  abdominal  organs, 
and  require  for  their  removal  volatile  as  well  as  permanent  stimulants, 
and  which  therefore  are  not  cured  by  cinchona,  chamomile  is  one  of 
the  most  efficient  remedies.*  So  Mr.  Dubois  states  that  he  cured  a 
tertian  ague,  which  had  resisted  sulphate  of  quinia  for  three  months, 
by  daily  doses  of  sixty  grains  of  powdered  chamomile.  He  also  cites 
Wauters,  Bodart,  Chaumeton,  and  Masius  as  having  been  equally  suc- 
cessful.6 It  is,  indeed,  asserted7  that  this  remedy  is  inefficient  in  the 
treatment  of  miasmatic  intermittents ;  but  it  is  simply  begging  the 
question  to  presume  that  all  who  have  vaunted  chamomile  as  a  remedy 
for  intermittent  fever  from  the  time  of  Dioscorides  to  the  present  day, 
have  been  mistaken  in  regard  to  the  nature  of  the  disease  which  they 
cured.  It  has  been  stated  elsewhere  that  many  cases  of  simple  inter- 
mittent fever,  especially  of  the  vernal  form,  recover  under  the  influ- 
ence of  good  nursing  or  a  change  of  air  alone.  Many  of  these,  it  is 
to  be  presumed,  recover  still  more  rapidly  if  treated  by  chamomile 
or  by  any  stimulant  bitter ;  but  there  remain  not  a  few  cases,  like 
some  cited  above,  in  which  chamomile  cures  after  bark  has  failed  to 
do  so,  and  in  these  it  is  impossible  to  deny  that  the  former  medicine 

1  \ra.  Jour,  of  Med.  Sci.,  July,  1855,  p.  268.  *  Bull,  de  Therap.,  xlvii.  556. 

•  Mtkray,  App.  Med.,  i.  215.  *  Mat.  Med.,  ii.  78. 

*  Byst.  der  Arzneim.,  iii.  432.  6  Mat.  Med.  Indigene,  p.  126. 
7  Tkocsseau  and  Pidoux,  op.  cit.,  5cme  ed.,  ii.  489. 
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has  accomplished  what  the  latter  could  not  perform.  If  it  be  said,  as 
it  has  been,  that  these  are  cases  of  an  idiosyncrasy  rebellious  to  bark, 
the  fact  must  be  admitted,  and  it  does  not  disprove,  but  rather  esta- 
blishes, the  anti-periodic  virtue  claimed  for  chamomile. 

It  is  probably  not  a  matter  of  indifference  in  what  form  the  remedy 
is  administered.  In  all  of  the  cases  referred  to  above  the  powder  was 
exclusively  employed.  Sometimes  it  is  given  in  the  form  of  hot  in- 
fusion upon  the  approach  of  the  paroxysm,  and  in  such  a  manner  as 
to  promote  diaphoresis ;  or  again,  when  there  is  gastric  or  bilious  de- 
rangement, copious  draughts  of  warm  chamomile  tea  may  be  directed 
so  as  to  induce  free  vomiting  followed  by  perspiration.  But  in  both 
of  these  cases  whatever  there  may  be  specific  in  the  medicine  is  not 
brought  into  operation. 

The  emetic  properties  of  chamomile,  one  of  the  applications  of  which 
has  just  been  referred  to,  may  be  invoked  whenever  it  is  desirable  to 
evacuate  the  stomach  without  depressing  the  system,  as  in  cases  of  so- 
called  biliousness,  when  the  stomach  is  overloaded  with  food,  and  also 
after  a  debauch,  or  at  the  commencement  of  an  attack  of  delirium  tre- 
mens. The  warm  infusion  is  also  an  excellent  drink  to  be  given  after 
more  active  emetics,  or  with  them,  in  order  to  render  their  operation 
more  prompt  and  certain. 

Externally  the  oil  of  chamomile  has  been  applied  by  friction  to 
painful  rheumatic  parts,  and  to  the  abdomen  when  distended  with 
flatus.  It  has  also  been  applied  to  the  auditory  canal  for  the  relief  of 
earache.  But  more  commonly  fomentations  made  with  chamomile 
flowers  soaked  in  hot  water  or  an  alcoholic  liquor,  or  poultices  of  flax- 
seed meal  made  with  a  strong  infusion  of  chamomile,  are  used  to 
assuage  local  pain  arising  from  intestinal  or  uterine  colic,  rheumatism, 
neuralgia,  earache,  toothache,  abscess,  &c,  or  to  cleanse  foul  and  gan- 
grenous sores. 

Administration. — In  the  form  of  powder  chamomile  may  be  pre- 
scribed in  doses  of  twenty  grains  three  times  a  day  as  a  tonic,  and  as 
an  anti-periodic,  in  doses  of  sixty  grains  at  like  intervals. 

The  infusion  (Lnfusum  Anthemidis)  is  made  with  half  an  ounce  of 
chamomile  to  a  pint  of  water.  The  cold  infusion  is  more  agreeable 
than  that  made  with  hot  water,  but  is  also  less  efficient.  The  dose  is 
a  wineglassful  or  two  before  meals.  As  an  emetic  not  less  than  a  pint 
of  the  warm  infusion  should  be  prescribed. 

The  extract  possesses  none  of  the  volatile  oil  of  the  flowers,  and  does 
not,  therefore,  fully  represent  them  as  a  medicine.  It  is,  however,  a 
good  bitter  tonic  in  the  dose  of  from  five  to  twenty  grains.  In  pre- 
paring pills  with  this  substance,  a  small  quantity  of  the  oil  of  chamo- 
mile may  be  added,  for  the  purpose  of  rendering  them  more  efficient. 
A  fluid  extract  is  prepared,  a  fluidrachm  of  which  represents  thirty 
grains  of  chamomile  flowers. 

The  oil  of  chamomile  is  sometimes  prescribed  as  a  stimulant  car- 
minative, in  doses  of  five  or  six  drops,  upon  sugar,  in  ether,  or  in 
Hoffmann's  anodyne,  or  in  pills  made  with  crumb  of  bread. 
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EUPATORIUM.— Thorough  wort;  Boneset. 

Description. — The  leaves  and  flowering  tops  of  Eupatorium  perfo- 
ratum,. This  is  an  indigenous,  perennial,  herbaceous  plant,  which 
abounds  in  every  part  of  the  United  States,  usually  growing  by  the 
margins  of  small  streams.  The  stems  are  erect  and  branched  above; 
the  leaves,  which  are  long  and  narrow,  are  opposite,  and  united  at 
their  bases  so  as  to  appear  perforated  by  the  stem,  whence  the  specific 
name  of  the  plant,  perforatum.  The  adjacent  pairs  are  in  parallel 
planes,  but  are  at  right  angles  to  one  another.  The  flowers  are  white 
and  feathery,  and  are  arranged  in  dense  terminal  corymbs. 

The  virtues  of  eupatorium  appear  to  reside  in  its  leaves  and  flowers, 
which  have  a  very  bitter  but  peculiar  taste.  They  are  yielded  to 
water  and  to  alcohol.  An  attempt  was  made  in  1813  to  determine 
upon  what  principles  the  sensible  qualities  of  the  plant  depend,  by  Dr. 
A.  Anderson,  of  New  York.  In  his  inaugural  thesis  he  endeavored 
to  show  that  it  contains  tannin,  resin,  gum,  &c.'  More  recently  a  sub- 
stance called  eupatorine  has  been  obtained  under  the  form  of  a  dark 
brown  resin  of  a  slightly  aromatic  odor  and  somewhat  bitter  taste. 

Action  and  Uses. — Eupatorium  is  closely  analogous  to  chamomile 
in  its  effects,  a  stimulant  tonic  in  small  quantities,  a  laxative  in  large 
doses,  and  an  emetic  and  diaphoretic  when  administered  copiously  in 
warm  infusion.  Its  diaphoretic  action  is,  indeed,  conspicuous  in  many 
circumstances.  It  was  first  brought  into  notice  by  the  aborigines  of 
this  country,  who  are  said  to  have  employed  it  in  intermittent  fever. 
In  1803  it  was  known  to  be  popularly  used  for  the  cure  of  this  affec- 
tion/ and  its  use  in  yellow  fever  was  advocated  by  Mr.  Stevens,  and 
even  by  Dr.  Hosack.3  Their  hopes  in  regard  to  it  proved  unfounded. 
In  intermittent  fever  it  was  and  continues  to  be  a  popular  domestic 
remedy.  Dr.  Anderson  published  six  cases  of  its  successful  use,  and 
was  of  opinion  that  it  might  supersede  Peruvian  bark  and  other  ordi- 
nary remedies.  But  subsequent  observation  has  greatly  narrowed  the 
grounds  of  its  reputation,  and  the  general  sentiment  is  now  in  accord- 
ance with  that  of  Eberle,  who  says :  "  The  result  of  my  own  experience 
does  not  lead  me  to  form  a  very  high  opinion  of  it  as  a  remedy  in  in- 
termittents.  I  have  known  it  to  remove  the  disease  in  a  few  instances 
by  producing  vomiting  and  copious  perspiration."4  Administered  in 
this  manner  on  the  accession  of  the  paroxysm,  in  vernal  intermittents 
especially,  and  during  the  apyrexia  in  the  form  of  cold  infusion,  it 
will  doubtless  generally  cure  them.  In  mild  cases  of  autumnal  inter- 
mittent fever,  occurring  remote  from  a  focus  of  malaria,  it  may  also 
sometimes  succeed,  as  well  as  in  cases  which  have  proved  intractable 
to  quinia.  Like  others  of  its  class,  however,  eupatorium  must  hold  a 
very  humble  place  among  the  anti-periodic  medicines. 

1  An  Inaugural  Dissertation  on  the  Eupatorium  Perfoliatum  of  Linnrcus,  p.  49. 

2  Stkvkns.  Med.  Repository,  vii.  12.  3  Med.  Essavs,  iii.  434. 
*  Mat.  Med.  6th  ed.,  p.  4t>3. 
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It  is  much  more  useful  in  the  treatment  of  acute  muscular  rheuma- 
tism, aud  of  epidemic  catarrh,  or  influenza.  Its  diaphoretic  virtues  are 
sufficient  to  put  an  end  to  an  attack  of  the  former  disease,  if  given  at 
an  early  stage ;  and  probably  the  tonic  influence  of  the  cold  infusion 
would,  like  that  of  cinchona  and  other  bitters,  promote  the  return  of 
health.  The  utility  of  the  medicine  in  influenza  is  thought  to  have 
been  early  recognized,  and  its  popular  name  of  boneset  was  perhaps 
acquired  by  its  relieving  the  distressing  "  pains  in  the  bones"  which 
distinguish  this  disease.  It  was  more  probably,  however  ,given  in 
consequence  of  its  beneficial  effects  in  the  cold  stage  of  intermittent 
fever,  when  such  pains  are  often  extremely  severe.  However  this  may 
be,  it  is  stated  by  Anderson  to  have  proved  highly  serviceable  in  the 
influenza  of  1807.  In  an  epidemic  at  Petersburg,  Va.,  in  1843,  Dr. 
Peebles  employed  it  with  very  satisfactory  results.'  The  pain  in  the 
back  and  limbs,  and  the  lassitude  of  the  general  muscular  system, 
subsided  as  soon  as  the  system  was  placed  under  its  influence;  it  in- 
duced a  healthy  and  free  discharge  of  perspiration,  restoring  the  natu- 
ral color  and  tone  of  the  skin,  and  at  the  same  time  allayed  the  cough, 
promoted  expectoration,  and  removed  dyspnoea.  The  patient  having 
been  covered  up  in  bed,  a  warm  infusion  of  the  medicine  was  given 
in  wineglassful  doses  every  half  hour.  After  the  fourth  or  fifth  dose 
considerable  nausea,  sometimes  vomiting,  with  free  diaphoresis  and 
expectoration,  ensued,  and  there  was  an  immediate  amelioration  of  the  . 
symptoms.  From  this  time,  unless  there  was  a  relapse,  the  medicine 
was  given  only  every  third  hour,  in  the  same  dose.  Generally  on  the 
fourth  day  the  patient  was  able  to  go  out.  During  convalescence  a 
wineglassful  of  the  cold  infusion  was  given  three  times  a  day. 

In  the  "typhoid  pneumonia"  which  prevailed  from  1812  to  1814  it 
is  said  to  have  been  salutary ;  and  more  recently  it  has  been  "  exten- 
sively employed  among  the  negroes  on  the  plantations  in  South  Caro- 
lina as  a  tonic  and  diaphoretic  in  colds  and  fevers,  and  in  the  typhoid 
pneumonia  so  prevalent  among  them."2 

As  a  tonic,  eupatorium  is  not  as  acceptable  to  the  stomach  as  chamo- 
mile, yet  its  cold  infusion  may  be  used  for  all  the  purposes  for  which 
medicines  of  its  class  are  prescribed.  Dr.  Bigelow  speaks  favorably 
of  it,  saying  that  it  "  promotes  digestion,  strengthens  the  viscera,  and 
restores  tone  to  the  system."  Dr.  Eberle  thought  it  peculiarly  adapted 
to  the  relief  of  indigestion  in  very  old  people ;  and  Dr.  Burgon  used, 
with  evident  benefit,  the  cold  infusion  "  in  cases  of  anorexia  conse- 
quent to  drunkenness." 

Administration. — Eupatorium  is  seldom  exhibited  in  substance 
but  the  dose  of  the  powder  may  be  stated  at  twenty  or  thirty  grains. ' 

The  infusion  (Infusum  Eupatorii)  is  the  usual  form  in  which 
eupatorium  is  administered.  It  is  prepared  from  an  ounce  of  the  herb 
in  a  pint  of  boiling  water.  Of  this,  the  dose  as  a  tonic  is  one  or  two 
fluidounces  taken  cold,  three  or  four  times  a  day,  but  more  frequent]  y 
as  an  anti-periodic.     As  an  emetic,  the  infusion  should  be  given  warm 

•  Am.  Jonr.  of  the  Med.  Sci.,  April,  1844.  p.  362. 

2  Dr.  F    P.  PoKCUER,  Trans.  Am.  Med.  Assoc,  ii.  791. 
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in  doses  of  half  a  pint ;  and  as  a  diaphoretic,  in  doses  of  a  fluidounce 
or  two  every  half  hour  until  nausea  occurs,  or  the  proposed  effect  is 
induced. 


ANGUSTURA.  — Angustura  Bark. 

Description. — The  bark  of  Galipea  officinalis,  a  small  tree  of 
South  America.  In  commerce  it  occurs  in  quills,  and  in  flat  pieces 
covered  with  a  soft  epidermis  of  a  grayish  white  or  yellow  color. 
The  internal  surface  is  brownish  yellow,  fibrous,  and  laminated.  It 
has  a  peculiar  and  somewhat  offensive  odor,  and  a  bitter,  slightly  aro- 
matic, and  persistently  acrid  taste  which  excites  salivation.  Powder 
of  Angustura  resembles  that  of  rhubarb  in  color. 

There  is  contained  in  this  bark  a  bitter  crystallizable  principle,  cus- 
par  in,  with  a  bitter  hard  resin,  a  balsamic  soft  resin,  volatile  oil,  gum,  and 
woody  fibre.     It  yields  its  properties  to  alcohol  and  water. 

A  bark  closely  resembling  this,  and  sometimes  found  mixed  with  it 
in  commerce,  is  known  as  false  Angustura.  It  is  that  of  strychnos  nux 
vomica,  and  is  intensely  poisonous.  The  leading  differences  between 
it  and  true  Angustura  bark  are  these:  its  quills  or  flat  pieces  are 
twisted,  its  epidermis  is  of  a  rust  color,  it  is  not  laminated,  emits  but 
little  odor,  has  a  persistently  bitter  taste,  and  its  powder  is  of  a  very 
pale  yellow  color. 

History. — In  1759,  Mutis  published  at  Madrid  that  Angustura 
bark  was  used  by  the  inhabitants  of  the  Spanish  colonies  with  great 
success  as  a  remedy  for  fever  and  dysentery.  It  was  brought  to  Eng- 
land in  1788,  where  for  some  time  it  was  held  in  great  esteem.  But 
in  1804  numerous  cases  of  poisoning  having  occurred  with  symptoms 
like  those  produced  by  strychnia,  and  which  were  traced  to  the  ad- 
mixture of  the  bark  of  the  max  vomica  tree  with  the  true  Angustura, 
the  latter  fell  into  disrepute,  and  has  ever  since  been  but  little  em- 
ployed even  in  Europe,  and  still  less  in  the  United  States.  Never- 
theless, it  possesses  qualities  which  seem  to  entitle  it  to  favor  as  a 
medicine. 

Action. — Angustura  bark  is  held  to  resemble  cascarilla  in  its  ope- 
ration, but  it  is  less  stimulating,  and  is  more  analogous  to  the  pure 
bitters.  If  the  stomach  is  irritable,  it  is  apt  to  occasion  nausea  and 
vomiting.  It  is  sometimes  compared  to  cinchona,  but  it  has  less 
astringency. 

Uses. — Like  the  other  bitters,  it  has  been  used  very  successfully  in 
many  cases  of  intermittent  fever,  of  a  mild  type ;  and  Winterbottom 
declared  it  equally  efficacious  with  cinchona  in  the  treatment  of  re- 
mittent fever  at  Sierra  Leone,  and  even  preferable  as  a  tonic  towards 
the  decline  of  the  attack.  He  also  used  it  with  advantage  for  the  cure 
of  intermittents.1  Hancock,  Williams,  and  Wilkinson  have  also 
spoken  of  it  favorably.     M.  Bretonneau,  on  the  other  hand,  found  it 

1  Med.  Facts  and  Obs.,  vii.  41. 
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wholly  insufficient  for  the  cure  of  cases  presenting  a  regular  type, 
and  of  several  weeks'  duration. 

In  low  fevers  it  has  been  usually  employed  under  the  same  circum- 
stances as  Peruvian  bark,  particularly  in  those  attended  with  diarrhoea, 
great  debility,  and  adynamic  symptoms  generally.  Under  such  cir- 
cumstances, Lettsom  thought  it  superior  both  to  cinchona  and  serpen- 
taria.'  When  these  symptoms  characterize  epidemic  dysentery,  the 
medicine  appears  to  have  been  employed  with  marked  advantage  by 
the  natives  of  Angustura,  and  especially  in  the  typhoid  and  chronic 
cases  of  this  affection. 

In  ordinary  cases  of  asthenic  dyspepsia,  especially  those  in  which 
flatulence  predominates,  it  has  been  found  of  service. 

Administration. — Angustura  bark  may  be  given  in  powder,  in 
doses  of  from  ten  to  thirty  grains.  The  infusion  (Infusum  Angus- 
tub^)  is  made,  by  displacement,  with  half  a  troyounce  of  the  bark, 
so  as  to  procure  a  pint  of  liquid,  and  may  be  given  in  the  dose  of  two 
fluidounces. 


CASCARILLA. 

Description. — Cascarilla  is  the  bark  of  Croton  eleuteria,  a  small 
tree  which  is  a  native  of  the  Bahama  Islands  and  Jamaica.  In  com- 
merce it  generally  occurs  in  quills,  or  in  pieces  from  one  to  four  inches 
long,  and  half  an  inch  or  less  in  diameter.  It  is  hard  and  heavy,  with 
a  resinous  fracture ;  the  epidermis  is  whitish,  from  being  covered  with 
lichens,  and  irregularly  fissured,  and  the  true  bark  is  of  a  dark-brown 
color.  Its  taste  is  bitter,  warm,  and  spicy,  and  its  smell,  when  it  is 
warmed,  is  aromatic,  and  when  burned,  very  much  like  that  of  musk. 

Alcohol  and  also  water  extract  its  virtues,  which  are  supposed  to 
depend  upon  a  volatile  oil  and  a  bitter  resin,  and  bitter  extractive 
matter.     It  does  not  contain  any  astringent  principle. 

History. — Cascarilla  (a  diminutive  of  the  Spanish  word  cascara, 
and  meaning  little  bark),  according  to  Pomet  was  brought  to  France 
from  South  America,  in  1670,2  by  M.  Legras;  and  in  1684,  Stisser 
described  its  aromatic  taste  and  smell,  and  referred  to  its  being  fre- 
quently mixed  with  Peruvian  bark.3  This  same  Stisser  published  a 
book  in  the  year  1693,  in  which  he  states  that  a  portion  of  the  bark  had 
been  given  him  by  an  Englishman  of  some  celeority,  and  that  he  had 
made  tinctures  of  it,  and  tried  its  medicinal  powers  in  calculous  affec- 
tions, in  asthma,  phthisis,  and  scurvy;  that  he  had  reason  to  be  satis- 
fied with  his  success,  and  adjudged  it  to  be  diuretic  and  carminative.'' 
At  that  time  it  was  used  to  mix  with  smoking  tobacco,  to  which  it 
imparted  an  aromatic  fragrance  and  taste,  and  as  a  medicine  in  inter- 
mittent, hectic,  and  malignant  fevers,  dysentery,  and  flatulence  of  the 
bowels. 

1  Mem.  Med.  Soc.  Lond.,  iv.  193. 

2  Hist,  des  Drogues,  Appendice  a  la  3eme  partie. 
1  Hoffmakn,  Oper.  Om.  suppl.,  ii.  705. 

4  Sigmond,  Lancet,  1837-38,  i.  575. 


IV.]  MARRUBIUM.  485 

Action  and  Uses. — The  properties  of  cascarilla  are  stimulant 
rather  than  tonic,  and  its  fumes  when  inhaled  have  a  very  sensibly 
intoxicating  effect.  The  infusion  excites  a  pleasurable  feeling  of 
warmth  in  the  stomach,  but  in  a  large  quantity  occasions  nausea,  colic, 
and  diarrhoea. 

It  was  originally  given  in  intermittent  fever  associated  with  cin- 
chona, for  the  purpose  of  correcting  the  astringent  operation  of  the 
latter,  while  it  appeared  to  enhance  its  febrifuge  powers.  It  was  also 
used  to  render  the  bark  more  acceptable  to  the  stomach.  Like  other 
bitters,  it  sometimes  has  cured  intermittents  of  a  mild  type.  Its  more 
frequent  use,  however,  was  to  produce  a  stimulant  effect  in  low  fevers 
and  dysentery  of  the  same  type,  or  of  the  chronic  form,  when  they  pre- 
vailed epidemically.  It  was  then  either  given  alone  or  as  an  adjuvant 
to  cinchona.  Its  use  in  such  affections  is  perhaps  too  much  neglected 
at  the  present  day,  when  it  is  seldom  prescribed  except  as  a  stomachic 
stimulant  tonic  in  cases  of  atonic  dyspepsia  attended  with  flatulence, 
or  with  frequent  vomiting  of  the  food,  either  alone  or  associated  with 
other  medicines  of  the  same  class. 

Administration. — The  dose  of  cascarilla  in  powder  is  from  ten  to 
thirty  grains.  The  infusion  (Infusum  Cascarilla)  is  made  by  per- 
colation with  a  troyounce  of  the  coarsely  powdered  bark,  so  as  to 
procure  a  pint  of  liquid,  and  may  be  given  in  doses  of  two  fluid- 
ounces,  two  or  three  times  a  day. 


MARRUBIUM.  —  Horehound. 

Description.  —  Horehound  (Marrubium  vulgare)  is  a  perennial 
herbaceous  plant,  which  grows  in  Europe  in  hilly  and  stony  localities, 
and  by  roadsides.  It  is  fully  naturalized  in  this  country.  It  is  re- 
markable for  its  white  cottony  stalk  and  leaves,  its  aromatic  and 
somewhat  musky  smell,  and  its  bitter  and  spicy  taste.  It  contains  a 
bitter  extractive  with  an  essential  oil,  some  resin,  and  a  little  tannic 
acid,  and  yields  its  virtues  to  water  and  alcohol.  The  herb  is  used  in 
medicine. 

History. — Dioscorides  gives  a  full  account  of  this  plant,  whose 
leaves  or  juice,  he  says,  are,  when  taken  with  honey,  very  serviceable 
to  those  who  have  asthma,  cough,  or  consumption,  it  being  eminently 
efficient  as  an  expectorant.  He  states  that  it  promotes  the  discharge 
of  the  placenta  and  of  the  lochia,  favors  conception,  and  is  an  antidote 
to  the  bite  of  venomous  serpents,  but  that  it  irritates  the  kidneys  and 
bladder.  It  is  further  useful  as  a  detergent  and  astringent  of  ulcers.1 
To  this  description  Galen  adds  that  it  is  a  deobstruent  of  the  liver  and 
spleen  ;  and  Pliny  mentions  it  as  good  for  strumous  tumors  when 
applied  in  an  ointment,  with  honey  for  affections  of  the  genital  organs, 
and  with  vinegar  in  lichenous  eruptions.  He  dwells  particularly  on 
its  value  in  pulmonary  complaints.2  This  application  of  the  medicine 
is  strongly  insisted  upon  by  Alexander  Tralles,  Caslius  Aurelianus, 

1  Mat.  Med.,  lib.  iii.  cap.  cii.  *  Hist.  Nat.,  lib.  xx.  cap.  lxxxix. 
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and  the  Arabian  writers,  who  also  specify  the  dyspnoea  in  which  it  is 
most  useful  as  that  produced  by  an  accumulation  of  mucus  in  the 
air-passages.  They  recommend  its  decoction  to  be  given  internally, 
and  cataplasms  containing  the  leaves  to  be  applied  to  the  chest.  The 
latter  application  is  also  advised  in  flatulent  colic.  The  value  of  the 
juice  in  inflammations  of  the  eyes,  opacity  of  the  cornea,  and  ulcers 
of  the  eyelids  or  of  the  cornea,  'is  hinted  at  by  the  Greek,  but  strongly 
expressed  by  the  Arabian  authorities.1  Its  influence  on  jaundice, 
connected  with  enlargement  of  the  liver,  has  been  asserted  by  many 
writers,  such  as  Zacutus  Lusitanus,  Chomel,  and  Forestus  ;2  and  some 
cases  of  dropsy,  associated  with  hepatic  disease,  are  also  said  to  have 
been  cured  by  its  use.3  These  citations  are  sufficient  to  show  in  what 
esteem  horehound  was  formerly  held,  and  if  it  has  now  fallen  into 
disuse,  except  as  a  domestic  remedy,  the  reason  must  be  looked  for  in 
the  number  of  more  powerful  remedies  which  the  Materia  Medica 
possesses  at  the  present  day. 

Action  and  Uses. — Horehound  may  be  regarded  as  a  stimulant 
tonic,  and  therefore  applicable  to  all  cases  of  gastric  atony,  besides 
which  it  appears  to  have  a  special  relation  to  the  pulmonary  mucous 
membrane,  and  by  its  stimulant  operation  to  reduce  and  improve  the 
secretions  from  this  part.  The  popular  use  of  horehound  candy  seems 
to  show  a  general  confidence  in  its  virtues,  which  in  that  form,  how- 
ever, must  be  altogether  insignificant.  The  expressed  juice  of  the 
fresh  plant  taken  with  milk  has  been  recommended  by  Dr.  Griffith  in 
chronic  bronchitis.  It  was  the  juice  that  was  particularly  esteemed 
by  the  ancients,  and  recent  testimony  is  not  wanting  to  show  that  its 
virtues  are  substantial.  Horehound  has  also  been  used  in  chronic 
rheumatism,  hepatic  and  uterine  disorders,  and  as  an  anthelmintic,  to 
arrest  salivation,  and  in  intermittent  fever. 

Administration. — In  powder  the  dose  of  horehound  is  from  thirty 
to  sixty  grains.  An  infusion,  made  with  an  ounce  of  the  plant  to  a 
pint  of  hot  water,  may  be  taken  in  wineglassful  doses.  The  expressed 
juice  may  be  given  in  doses  of  one  or  two  fluidrachms,  three  or  four 
times  a  day,  with  honey  or  with  milk.  A  syrup  is  sometimes  made 
which,  like  the  candy  already  referred  to,  cannot  have  very  active 
properties.  In  Europe  an  extract  is  prepared  which  is  prescribed  in 
doses  of  ten  or  fifteen  grains  every  two  or  three  hours. 


MILLEFOLIUM.— Milfoil;   Yarrow. 

Description. — Milfoil  (Achilleea  Millefolium)  is  a  perennial  herb 
indigenous  to  Europe  but  naturalized  in  this  country,  where  it  is 
largely  cultivated  by  the  Shakers.  It  grows  in  the  fields,  on  the  road 
sides,  and  among  heaps  of  rubbish,  and  blooms  in  summer  and  early 
autumn.  "It  is  about  a  foot  or  eighteen  inches  high,  and  is  distin- 
guished by  its  doubly  pinnate,  minutely  divided  leaves  and  by  its 

•  Ebx  Baithar,  %<\.  Sonthpimer,  ii.  251.  *  Alston's  Mat.  Med.,  ii.  172. 

* 'MuBBAT,  App.  Med.,ii.  19<i. 
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dense  corymb  of  whitish  flowers."  It  has  a  feeble  aromatic  odor, 
which  is  stronger  in  the  flowers  than  in  the  herb,  and  an  aromatic, 
somewhat  bitter  and  acrid  taste.  The  bitterness  is  most  marked  in 
the  leaves.  Griffith  states  that  the  American  is  stronger  than  the 
European  plant.  It  yields  a  volatile  oil  which  is  most  abundant  in 
the  flowers,  and  a  bitter  extractive  which  abounds  in  the  leaves,  with 
tannin,  &c.  Zano  announced  as  its  active  principles,  achillein  and 
achilleic  acid.     It  imparts  its  properties  both  to  water  and  alcohol. 

History. — This  plant  was  employed  by  the  ancients  as  a  medicine, 
and  is  said  to  have  derived  its  specific  name  from  Achilles,  whom  it 
cured  of  a  wound.  Dioscorides  recommended  it  as  a  remedy  for  ulcers 
and  fistula,  and  for  haemoptysis;  Galen  as  a  vulnerary;  Arnold  of 
Villanova,  Eiverius,  Trnka,  Slfihl,  and  Mellin,  in  haemorrhoidal  affec- 
tions ;  Stahl  in  portal  congestions,  Hoffmann  for  after-pains,  and  Fuchs 
in  menorrhagia. 

Action  and  Uses. — Milfoil  is  eminently  a  stimulant  tonic,  and 
although  not  officinal,  appears  to  possess  virtues  that  entitle  it  to  be 
so.  Besides  improving  the  digestion,  and,  in  impressionable  persons, 
quickening  the  circulation,  it  may,  in  large  doses,  produce  a  sort  of 
intoxication  (vis  narcotica,  inebrians,  Linn).  That  it  exerts  an  elec- 
tive influence  upon  the  pelvic  viscera  can  hardly  be  doubted  when  it 
is  considered  that  the  most  evident  of  its  curative  effects  are  manifested 
in  uterine  and  hsemorrhoidal  affections. 

Like  all  the  plants  of  its  class  milfoil  can  claim  to  have  cured  some 
cases  of  intermittent  fever,  but  in  this  respect  it  has  but  a  slender  title 
to  our  confidence.  Nor  is  it  very  efficient  as  a  stomachic  in  cases  of 
gastric  debility.  In  nervous  affections  it  has  always  been  used  with 
reputed  success.  In  regard  to  haemorrhoids,  the  case  is  different. 
Besides  the  authors  named  above  who  have  found  this  an  efficient 
remedy,  others  may  be  cited  nearer  to  our  own  time.  Hufeland  thus 
describes  the  particular  conditions  of  its  success :  "  In  certain  cases 
the  discharge  is  mucous  and  not  bloody.  The  patient  experiences 
tenesmus  and  other  haemorrhoidal  symptoms,  or  has  previously  had 

bleeding  piles The  treatment  consists  in  restoring  the  bloody 

discharge,  or  employing  the  general  remedies  which  haemorrhoidal 
disease  calls  for,  or  in  making  use  of  bitter  resolutives  and  tonics, 
especially  the  infusion  of  milfoil,  with  ferruginous  preparations."1 

Teissier  employed  it  with  great  advantage  in  cases  of  the  same 
description,  and  when,  in  the  absence  of  organic  disease  of  the  rectum, 
there  was  a  discharge  of  mucus  and  blood,  a  state  which,  he  well 
remarks,  induces,  sooner  or  later,  extreme  debility  and  a  cachectic 
condition.2  In  a  case  of  this  nature,  with  numerous  haemorrhoidal 
tumors,  discharges  of  blood,  mucus,  and  albuminous  coagula,  with 
prolapsus  of  the  rectum,  the  writer  employed  it,  to  the  manifest  advan- 
tage of  the  patient,  although  complete  relief  was  obtained  only  by  a 
surgical  operation. 

The  influence  of  the  medicine  as  a  remedy  for  menstrual  derange- 
ments is  still  more  marked.     Like  many  reputed  emmenagogues,  it 

1  Med.  Prat.,  par  Joprdan,  p.  383.  *  Bull,  de  Therap.,  lii.  170. 
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appears  to  be  useful  in  restoring  the  catamenia  to  a  normal  state,  both 
when  thev  are  suppressed  or  scanty  and  when  they  are  profuse.  M. 
Ronzier-Joly  quotes  the  following  passage  from  an  essay  by  Valmont 
de  Bomare:  "Milfoil  is  employed  internally  and  externally  to  arrest 
all  sorts  of  hemorrhages;  ..  .  but  women  and  maidens  affected  with 
bleeding  piles  ought  not  to  continue  its  use  too  long,  lest  it  produce  a 
suppression  of  the  catamenia."  Dr.  B.  H.  Coates  used  the  infusion  of 
this  plant  with  material  advantage  in  two  cases  of  hemorrhage  from 
the  kidneys,  three  (in  the  same  patient)  from  the  uterus,  and  one  from 
the  lungs.1  Several  other  writers  have  reported  similar  results.  But 
Voigtel  savs  that  it  is  not  less  indicated  in  the  opposite  condition,  when 
the  irregularity  or  suppression  of  the  menses  depends  upon  debility;2 
and  M.  Ronzier-Joly  has  published  several  cases  which  go  to  prove 
that  the  medicine  is  sometimes  very  efficient  in  re-establishing  the 
suppressed  menses,  if  it  is  duly  administered  at  the  catamenial  period.3 
He  also  states  that  in  two  cases  he  employed  it  successfully  in  restoring 
the  lochial  discharge,  as  Manoury  had  also  done  in  the  last  century.* 
M.  Richart,  of  Soissons,  who,  like  some  of  the  physicians  mentioned 
above,  found  milfoil  useful  in  relieving  uterine  colic  in  young  girls  at 
the  establishment  of  puberty,  also  employed  this  remedy  as  a  stimu- 
lant in  epidemics  of  measles  and  of  scarlatina  in  which  the  eruption 
was  backward  or  imperfect.  He  prescribed  the  infusion  as  a  drink 
and  as  an  injection,  and  also  had  the  patient  placed  in  warm  baths 
impregnated  with  this  herb.  It  might  be  supposed  that  the  apparent 
efficacy  of  the  treatment  was  due  to  the  warm  water  of  the  baths  rather 
than  to  their  medicinal  ingredient;  but  they,  as  well  as  other  means, 
had  been  tried  previously,  and  failed.  The  same  method  was  used 
successfully  in  cases  of  convulsions  occurring  during  dentition.5 

Many  cases  of  leucorrhcea  and  of  flatulent  colic  are  reported  to  have 
been  cured  by  this  remedy. 

The  infusion  has  also  been  recommended  as  a  gargle  in  relaxation 
of  the  uvula  and  pharynx,  and  as  a  wash  for  sore  nipjiles  and  other 
ulcerated  surfaces. 

Administration.— An  infusion,  made  with  half  an  ounce  of  the  tops 
of  the  plant  to  half  a  pint  of  water,  and  reduced  by  heat  to  six  ounces, 
may  be  given  by  tablespoonfuls  every  hour.  The  expressed  juice  is 
prescribed  in  doses  of  one  or  two  fluidounces  three  times  a  day. 

CALAMU  S.— Sweet  Flag. 

Description.— Calamus  is  the  rhizome  of  Acorus  Calamus,  a  native 
perennial  plant  of  the  United  States,  of  Europe,  Egypt,  and  India 
where  it  grows  in  damp  and  marshy  situations.  The  leaves  are  radical' 
long,  flat,  and  ensiform,  and  of  a  reddish  color  below.  The  flower 
(spadix)  is  bobbin-shaped,  about  two  inches  long,  and  terminates  in 

'  Trans.  Philad.  Coll.  of  Phys.,  Dec.  1S54,  p.  334. 

2  Pvstem  der  Arzneim.,  iii.  426.  3  Bull,  de  Therap.  lii.  260,  313   550  ■  lv.  304 

4  inc.  Jour,  de  Med.,  xxxiv.  402  (1770). 

6  Abeille  Med.,  Mai,  165U. 
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a  tuft  of  greenish-yellow  florets.  The  root,  or  rhizome,  which  is  some- 
times several  feet"in  length  and  half  an  inch  or  more  in  thickness,  and 
jointed,  runs  horizontally  near  the  surface  of  the  ground.  It  gives 
off  numerous  radicles.  When  dried  and  prepared  for  sale  these  are 
removed,  and  the  rhizome  itself  is  much  shrunken.  It  is  of  a  light 
and  spongy  texture,  yellowish-brown  externally,  and  of  a  white  or 
pinkish-white  color  within. 

The  odor  of  calamus  is  very  agreeable,  and  it  has  a  warm,  aromatic, 
pungent,  and  somewhat  bitterish  taste.  These  qualities  of  the  root 
appear  to  depend  upon  a  volatile  oil,  a  resinous  principle,  and  extrac- 
tive matter,  and  they  are  much  impaired  by  keeping.  It  yields  its 
virtues  to  boiling  water. 

Action  and  Uses. — Calamus  excites  a  sense  of  warmth  in  the 
stomach,  promotes  the  appetite,  and  improves  the  digestion.  It  is  said 
also  to  quicken  the  pulse  and  increase  the  secretions  of  the  skin  and 
kidneys.  In  large  doses  it  is  reported  to  stimulate  the  circulation 
unduly  and  occasion  headache. 

It  is  used  as  an  ingredient  of  infusions  of  bitter  tonics  in  those 
cases  of  dyspepsia,  or  torpor  of  the  stomach,  especially  with  flatulence, 
which  call  for  stimulants,  and  in  numerous  chronic  affections  in  which 
this  state  of  the  digestive  organs  depends  upon  general  atony  of  the 
system.  Ainslie  informs  us  that  it  is  a  very  favorite  medicine  of  the 
East  Indian  practitioners,  and  is  reckoned  so  valuable  in  the  indiges- 
tions, stomach-aches,  and  bowel  affections  of  children,  that  there  is  a 
penalty  incurred  by  any  druggist  who  will  not  open  his  door  in  the 
middle  of  the  night  and  sell  it  if  demanded.1  On  the  Malabar  coast 
a  bath  made  with  an  infusion  of  the  root  is  considered  an  efficacious  re- 
medy for  epilepsy  in  children.  The  Arabians  and  Persians  place  it 
among  their  aphrodisiacs  and  carminatives.  The  Turks  candy  the 
roots,  and  regard  them  as  a  preventive  against  contagion.  Like  other 
stimulant  tonics,  it  has  been  used  successfully  in  mild  cases  of  inter- 
mittent fever,  and  is  not  to  be  neglected  as  an  adjuvant  to  bark  and 
quinia.  As  a  stimulant  it  may  be  used  with  profit  in  typhus  fever, 
and  in  the  typhoid  state  of  various  febrile  affections.  It  has  also  been 
thought  to  have  peculiar  virtues  in  chronic  gout. 

Administration. — Powdered  calamus  may  be  given  in  doses  of 
from  twenty  to  forty  grains  or  more.  The  root  also  may  be  chewed 
habitually  as  a  remedy  for  the  dyspeptic  symptoms  mentioned  above. 
An  infusion  made  by  digesting  an  ounce  of  calamus  in  a  pint  of  water 
may  be  prescribed  in  the  dose  of  two  or  more  fluidounces. 


AURANTII  AMARI  CORTEX.— Bitter  Orange  Peel. 
AURANTII   DULCIS   CORTEX.— Sweet  Orange  Peel. 

Description.— Orange-peel  is  the  dried  rind  of  the  fruit  of  Citrus 
vulgaris  and  C.  aurantium.     The  former  is  the  bitter  and  the  latter 

1  Mat.  Iudica,  i.  417. 
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the  sweet  orange.  In  commerce  orange-peel  is  found  in  elliptical 
concavo-couvex° pieces,  or  in  thin  parings,  and  retaining  more  or  less 
of  the  pithv  white  substance  which  unites  the  rind  to  the  pulp.  The 
first-named'  variety  is  the  more  active  as  a  medicine,  as  it  contains  a 
bitter  principle,  and  also  in  common  with  the  other  variety,  an  essen- 
tial oil  which  abounds  in  the  follicles  of  the  rind.  Orange-peel  yields 
its  virtues  to  alcohol  and  water. 

History. — The  orange  tree  is  a  native  of  Eastern  Asia,  but  was  in- 
troduced into  the  Levantine  countries  early  in  the  Christian  era,  and 
into  Spain  by  Juan  de  Castro  in  1520.  It  was  thence  transported  to 
the  West  Indies  and  the  adjacent  portions  of  the  American  continent. 
Orange-peel  was  employed  as  a  remedy  by  the  Arabian  physicians,  by 
whom  it  was  reputed  to  be  stimulating,  and  an  excellent  remedy  for 
colic,  and  also  for  intestinal  worms.1 

Action  and  Uses. — Orange-peel  has  an  aromatic  smell,  and  a  warm, 
pungent,  and  bitter  taste.  It  stimulates  the  digestive  organs,  and  pro- 
duces in  the  stomach  a  grateful  sense  of  warmth  like  other  substances 
of  the  aromatic  class.  The  oil  would  appear  to  be  endowed  with 
very  active  properties.  At  Clermont  Ferrand,  in  the  south  of  France, 
the  China  orange  is  very  largely  cultivated  for  the  sake  of  its  rind. 
The  persons  employed  in  removing  it  are  singularly  affected.  Their 
hands  become  inflamed  with  an  erythematous,  a  papular,  or  a  vesicular 
eruption ;  they  suffer  from  headache,  dizziness,  tinnitus  aurium,  deaf- 
ness, neuralgia,  oppression  in  breathing,  constriction  of  the  throat, 
nausea,  pyrosis,  eructations,  and  thirst.  They  are  disturbed  by  dreams, 
experience  twitching  and  cramps  of  the  muscles,  and  sometimes  epilep- 
tiform convulsions.  All  of  these  symptoms  disappear  when  the  oc- 
cupation that  caused  them  is  abandoned.2  M.  Imbert-Gourbeyre, 
who  furnishes  this  account,  states  that  he  has  employed  the  essential 
oil  with  success  as  a  remedy  for  hysterical  and  other  nervous  affec- 
tions. 

Orange-peel  is  employed  in  medicine  chiefly  to  qualify  the  operation 
of  pure  bitters,  and  thereby  to  obtain  a  speedier  and  more  decided 
impression,  or  to  render  those  medicines  more  acceptable  to  the 
stomach.  Like  the  aromatics,  it  is  sometimes  associated  with  purga- 
tive medicines  that  are  apt  to  gripe,  or  when  the  bowels  are  distended 
with  flatus.  The  peel  of  the  sweet  is  preferable  to  that  of  the  bitter 
orange  for  the  latter  purpose. 

Administration.— Orange-peel  is  generally  prescribed  as  an  addi- 
tion to  infusions  and  decoctions.  In  the  latter  case  the  bruised  peel 
should  be  added  after  ebullition  has  terminated,  and  in  the  proportion 
of  three  or  four  drachms  to  a  pint  of  the  liquid.  The  confection  (Con- 
FECTio  Aurantii  Corticis)  is  made  by  heating  recent  orange-peel, 
grated,  with  sugar.  A  syrup  (Syrupus  Aurantii  Corticis°  made 
with  a  vinous  or  alcoholic  tincture  of  orange-peel  forms  an  agreeable 
addition  to  bitter  infusions  and  other  stomachic  preparations  of  that 
nature.     A  compound  tincture  of  orange-peel  {Elixir  aurantiorum  com- 

i  Ebx  Baithar,  ed.  Sontheimer,  ii.  545. 

*  Cakbtatt's  Jahresbericht  fur  1853,  p.  158,  from  Gaz.  Med.  de  Paris. 
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positum,  Ph.  Bor.)  prepared  by  digesting  in  Madeira  wine,  cinnamon, 
carbonate  of  potassa,  and  extracts  of  gentian,  absinth,  water  trefle,  and 
cascarilla,  is  much  used  in  Germany  as  a  stomachic. 


ANGELICA.— Garden  Angelica. 

Description. — Angelica  is  the  root  of  Angelica  Archangdica,  a 
native  plant  of  Lapland,  Norway,  and  the  mountainous  regions  of 
Central  Europe.  It  is  also  cultivated  as  a  garden  plant  in  many  parts 
of  that  country,  and,  occasionally,  in  the  United  States.  The  stem, 
which  is  four  or  five  feet  high,  is  hollow,  fluted,  of  a  bright  green  color, 
and  very  fragrant,  as  are  also  its  large  doubly  pinnated  leaves,  and  its 
flowers  arranged  in  large  umbels  of  a  greenish  white  color.  The  root 
is  large,  fleshy,  very  aromatic,  and  in  the  spring  season  furnishes,  on 
incision,  a  musky  juice. 

Candied  angelica  stalks  are  sold  by  confectioners  and  are  a  favor- 
ite preserve,  but  the  root  only  is  employed  by  druggists.  It  con- 
sists" of  a  cylindrical  head  with  numerous  long  and  stout  radicles. 
Externally  its  color  is  grayish  brown,  but  it  is  white  within.  It  has 
a  strong  and  peculiar  but  not  disagreeable  odor,  and  a  bitter  and  per- 
sistently acrid  taste.  Its  properties  are  extracted  by  alcohol  and  less 
perfectly  by  water.  They  depend  chiefly  upon  an  essential  oil,  a  pecu- 
liar acid,  bitter  extractive,  and  various  minor  constituents. 

History. — In  the  middle  ages  this  medicine  was  very  highly  prized, 
and  its  very  name  indicates  a  belief  in  its  celestial  virtues.  In  the 
North  of  Europe,  where  it  most  abounds,  it  was  peculiarly  esteemed. 
The  Laplanders  are  said  to  be  very  fond  of  its  green  shoots  as  a  salad, 
and  .they  preserve  the  mature  stalks  as  a  seasoning  for  food,  and  as  a 
remedy  in  pulmonary  complaints.  They  also  use  a  decoction  of  the 
buds  in  whey  as  a  diaphoretic,  stomachic,  &c.  The  Norwegians  em- 
ploy the  root  for  similar  purposes.1  In  the  English  edition  of  Pomet2 
it  is  stated  that  the  seed  is  used  to  make  angelica  comfits,  and  the  stalk 
a  very  good  sweetmeat  candied.  "It  is  cordial,  bezoartick  and  alexi- 
pharmick,  heats,  dries,  opens  and  attenuates,  and  causes  sweat,  resists 

poison,  and  cures  the  bitiugs  of  venomous  creatures besides 

which,  it  provokes  the  terms,  expels  the  birth,  resists  poison,  helps 
suffocation  of  the  womb,  cures  palsies,  apoplexies,  convulsions,  cramps, 
and  rheumatisms."  To  this  Lemery  adds  that  it  is  used  in  the  plague 
and  malignant  fevers  and  for  the  biting  of  mad  dogs. 

Action  and  Uses. — Angelica  possesses  the  properties  of  a  stimu- 
lant tonic,  but  is  more  stimulant  than  tonic.  It  has  been  compared  to 
senega  and  also  to  serpentaria,  like  both  of  which  it  may,  in  large 
doses,  act  as  a  diaphoretic  or  an  emetic.  But  it  appears  to  have  a 
closer  resemblance  to  calamus. 

As  a  medicine,  angelica  has  been  used  chiefly  to  combat  the  symp- 
toms of  the  typhoid  state;  and  in  the  convalescence  from  acute  diseases. 

v  '  Murray,  App.  Med.,  ed.  alt.,  i.  373. 

1  A  Conipleat  History  of  Drugs,  3d  ed.  1737,  p.  39. 
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Hildenbrand  preferred  it  (as  being  an  indigenous  remedy)  to  serpen- 
taria  in  typhus,  and  states  that  he  had  used  it  with  the  greatest  success 
in  hundreds  of  cases  of  this  disease.1  But  it  is  probably  in  the  less 
decidedly  adynamic  states  which  attend  the  convalescence  of  febrile 
affections,  and  when  some  agreeable  and  stimulant  tonic  is  required  to 
revive  the  vigor  of  the  stomach,  that  angelica  is  most  directly  indi- 
cated. Yet,  apart  from  its  more  grateful  taste,  which  must  be  admit- 
ted to  present  advantages,  it  is  not  easy  to  perceive  its  superiority 
over  chamomile  and  other  similar  remedies.  The  vogue  which  angelica 
enjoys  as  a  domestic  remedy  for  catarrhal  affections,  and  particularly 
those  of  aged  and  feeble  persons,  makes  it  probable  that  it  is  really  of 
value  in  these  diseases,  under  the  same  circumstances  indeed  in  which 
senega  is  usually  prescribed.  As  the  latter  medicine  is  nauseous,  the 
substitution  of  angelica  for  it,  in  the  cases  referred  to,  might  be  ad- 
vantageous. 

In  rheumatism,  gout,  intermittent  fever,  &c,  angelica  is  said  to  have 
been  sometimes  beneficial. 

Administration. — Angelica  root  may  be  given  in  powder,  in  doses 
of  from  ten  to  thirty  grains  every  two  or  three  hours.  An  infusion 
made  with  white  wine  or  water,  in  the  proportion  of  a  pint  to  an 
ounce  of  the  root,  may  be  given  in  doses  of  a  tablespoonful  every  two 
or  three  hours. 

Angelica  Atropurpurea. — This  is  an  indigenous  species  of  an- 
gelica, somewhat  resembling  the  European.  Its  name  is  derived  from 
the  purplish  color  of  its  stem.  When  recent,  the  root  is  acrid,  and  is 
said  to  be  poisonous ;  but  when  dried  it  is  used  as  a  carminative  and 
stimulant.  Like  the  foreign  plant,  the  stems  of  this  species  are  some- 
times candied.  Still  another  indigenous  species,  A.  lucida,  is  said  to 
possess  aromatic  qualities  similar  to  those  above  described. 

The  following  stimulant  tonics  have  been  treated  of  in  other  divi- 
sions of  this  work  : — 

Humulus,         vid.  Narcotics. 
Serpentaria,    "      Diaphoretics. 
Myrrha,  "      Antispasmodics. 

Absinthium,      "      Anthelmintics. 
Tanacetum,       "  " 


TONIC  AND  AROMATIC  STIMULANTS. 


A  number  of  the  medicines  belonging  to  this  class  are  in  common 
use  under  the  general  title  of  aromatics,  or  spices.  All  are  vegetable 
products,  and  are  furnished  by  the  natural  families  Labiatas,  Synan- 
thereae,  Umbelliferae,  Laurineae,  &c.     They  contain  volatile  oils,  and 

1  Du  Typhus  Contagieux,  p.  213. 
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several  of  them  a  bitter  or  acrid  principle  in  addition.  The  former 
are  often  separated  by  distillation,  to  be  employed  in  a  pure  state,  and, 
diluted  with  alcohol,  they  belong  to  the  Spirits  of  the  Pharmacopoeia. 

The  properties  which  these  medicines  possess  in  common  are  those 
of  local  and  general  stimulants,  with  a  greater  or  less,  but  always  sub- 
ordinate, degree  of  tonic  power.  Two  of  them  only,  sage  and  rue, 
approach  by  their  bitterness  to  the  articles  of  the  preceding  class. 
Applied  externally,  they  act  as  rubefacients,  as  in  the  familiar  exam- 
ple of  the  spice-plaster!  As  internal  stimulants  their  action  is  first 
denoted  by  their  sharp,  biting,  and  warm  taste,  the  irritation  they 
produce  in  the  fauces,  and  the  sense  of  warmth  which  they  excite  in 
the  stomach,  a  sensation  which  often  seems  to  diffuse  itself  throughout 
the  whole  abdomen,  while  the  action  of  the  heart  is  quickened  in  a 
sensible  degree.  Perhaps  this  effect  is  produced  through  the  medium 
of  the  sympathetic  nerve,  for  there  is  nothing  to  indicate  that  the 
brain  or  spinal  marrow  participates  directly  in  the  excitation  when 
those  articles  are  administered  in  medicinal  doses.  Their  influence  is 
restricted  to  the  alimentary  canal,  or,  in  the  case  of  certain  of  them, 
to  several  other  abdominal  organs.  Thus  rue  and  milfoil  are  believed 
to  be  emmenagogue,  cinnamon  is  said  to  be  an  excitant  of  the  gravid 
uterus,  and  cubebs  and  parsley  are  regarded  as  diuretic.  Many,  espe- 
cially of  the  Labiatse,  act  as  stimulant  sudorifics  when  given  in  warm 
infusion,  while  sage,  as  an  astringent,  tends  to  diminish  excessive  per- 
spiration from  debility. 

We  have  said  that,  in  ordinary  doses,  medicines  of  this  class,  in 
their  natural  state,  do  not  affect  the  brain,  but  when  their  essential 
oils  are  administered  in  large  quantities  the  effects  are  marked,  and 
may  even,  in  some  instances,  be  fatal.  A  sort  of  intoxication,  resem- 
bling that  of  alcohol,  is  usually  produced,  accompanied  or  followed  by 
general  prostration,  coldness,  and  insensibility.  But  the  different 
agents  produce  somewhat  different  effects,  and  those  of  nutmeg  are 
peculiar  in  being  decidedly  narcotic. 

The  most  common  application  of  aromatic  medicines  is  their  use  as 
corrigents  of  food  which  might  disagree  with  a  weak  stomach,  or  of 
medicines  which  tend  to  occasion  nausea.  For  the  former  purpose 
they  are  much  more  generally  employed  by  the  cook  than  by  the  phy- 
sician. They  enter  into  the  composition  of  many  of  the  cakes  and 
confections  dear  to  youthful  palates,  and  thus  mitigate  the  evils  of 
overloading  the  stomach  with  such  mischievous  productions.  In 
this  country  ginger  and  cinnamon  are  the  ordinary  condiments  of 
these  preparations,  but  in  Germany  anise,  cumin,  and  caraway  are  the 
favorites. 

Associated  with  other  medicines,  aromatics  are  very  useful  to  dis- 
guise the  taste  of  those  which  are  offensive  to  the  palate,  and  the  odor  of 
such  as  have  a  repulsive  smell ;  they  also,  by  their  own  agreeable  odor 
and  flavor,  render  even  tasteless  and  scentless  preparations  attractive 
to  the  fastidious  or  the  whimsical.  Very  often  the  stomach  will  not 
retain  certain  substances,  which  irritate  it  mechanically  or  otherwise 
excite  nausea,  unless  it  is  stimulated,  and  perhaps  its  sensibility  at  the 
same  time  obtunded,  by  preparations  of  the  aromatic  class.     It  is 
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probably  the  latter  influence  which  renders  these  medicines  so  useful 
as  corrigents  in  purgative  compounds.  Nearly  all  cathartics  may 
occasion° more  or  less  pain  during  their  operation,  and  opiates  are 
often  associated  with  them  to  palliate  this  inconvenience;  but,  as  they 
likewise  counteract  the  purgative  action,  they  are  less  eligible  than 
aromatics,  which  stimulate  rather  than  diminish  the  peristaltic  move- 
ments of  the  intestine.  They  are,  however,  contraindicated  when  an 
inflammatory  condition  of  this  organ  exists. 

Aromatic  stimulants  are  in  ordinary  use  as  carminatives,  or  medi- 
cines which  expel  flatus.1  A  singular  notion  has  prevailed  that  the 
pain  of  flatulent  colic  is  owing  to  spasm  of  the  intestine,  and  that 
carminatives  relieve  the  one  by  relaxing  the  other.  But  the  least 
consideration  demonstrates  that  pain  from  flatus,  whether  in  the  sto- 
mach or  in  the  colon,  is  produced  by  an  over-distension  of  these  parts, 
for  no  sooner  does  the  gas  escape  than  the  pain  is  relieved.  Debility 
of  the  intestine  is  the  condition  in  which  flatulent  colic  is  most  apt 
to  occur.  Stimulants  become  carminatives  because  they  excite  the 
gastro-intestinal  canal  to  contraction,  and  thus  provoke  the  expul- 
sion of  the  distending,  cause.  In  addition  to  this,  they  probably 
exert  an  anodyne  or  soothing  influence  on  the  nerves  of  the  aliment- 
ary canal,  and  render  it  less  susceptible  to  the  irritation  of  its  con- 
tents. As  a  general  rule,  the  concentrated  forms  of  these  medicines, 
and  in  particular  their  essential  oils,  are  the  most  appropriate  for 
exhibition  in  flatulent  colic.  When  sickness  of  the  stomach  exists, 
they  may  be  mixed  with  olive  oil  and  employed  as  an  embrocation 
for  the  abdomen ;  or  the  fresh  herb  of  the  plant,  when  it  can  be  pro- 
cured, may  be  bruised  and  applied  as  a  cataplasm  to  the  same  part. 
It  should  be  remembered  that  carminative  medicines  no  not,  in  gene- 
ral, remove  the  cause  of  the  flatus  which  they  expel.  This,  which  may 
arise  from  the  decomposition  of  food,  or  from  a  secretion  into  the  bow- 
els induced  by  defective  innervation,  requires  for  its  cure  evacuants 
in  the  one  case,  and  in  the  other  tonics  and  astringents. 

Their  action  upon  the  nervous  system  explains  the  common  use  of 
these  medicines  in  various  affections  characterized  by  irregular  and 
spasmodic  action  of  the  muscles,  such  as  hysterical  dysphagia,  hiccup, 
spasm  of  the  gall-duct  and  ureters,  and* some  forms  of  dysuria  and 
dysmenorrhea.  But  in  all  of  these  disorders,  except  the  first  two, 
narcotics  are  more  efficient  remedies.  Several  of  the  class  (cinnamon, 
rue,  pennyroyal,  rosemary)  are  thought  to  possess  a  specific  power  of 
exciting  contraction  in  the  gravid  uterus,  or,  in  general  terms,  of 
stimulating  this  organ.  Another,  black  pepper,  is  supposed  to  pos- 
sess peculiar  anti-periodic  qualities. 

Many  stimulants  contain  an  acrid  principle  which  acts  as  an  irritant 
when  they  are  applied  to  the  skin.  This  is  strikingly  the  case  with 
horsemint,  ginger,  black  pepper,  cajeput,  and  some  others.  Hence 
these  substances,  or  the  essential  principles  derived  from  them  are 
often  used  when  local  stimulant,  counter-irritant,  and  anodyne'  im- 

1  "  Carminare  signifies  to  assuage  with  verses  (carminibus)  :  for  the  ancients  thought 
that  prvts.  b j means  of  their  verses,  could  assuage  pains  and  too  vehement  motions." 
— liotKUAAVE,  Power 6  of  Medicine*,  p.  IJOIi. 
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pressions  are  desired  in  combination.  Such  conditions  are  presented 
in  cases  of  flatulent  colic,  already  noticed,  in  neuralgia,  and  in  sub- 
acute and  chronic  rheumatism,  particularly  of  the  form  which  affects 
the  muscles  exclusively. 


ANISUM.—  Anise. 

Description. — Anise  is  the  fruit  of  Pimpinella  anisum,  a  small 
annual  plant  native  of  Egypt,  Syria,  and  Greece,  but  cultivated  in 
many  parts  of  Europe,  and  occasionally  in  this  country.  The  seeds, 
or  fruit,  are  oval,  about  a  line  in  length,  striated,  downy,  and  of  a  yel- 
lowish-brown color.  They  have  a  fragrant  odor,  and  a  sweet,  warm, 
and  aromatic  taste.  These  properties  are  due  to  a  volatile  oil  which 
is  contained  in  the  envelope  of  the  seeds,  and  is  separated  by  distilla- 
tion. They  impart  their  qualities  to  water,  but  more  perfectly  to 
alcohol.  Oil  of  anise  is  whitish  or  yellowish,  and  has  in  an  intense 
degree  the  smell  and  taste  of  the  seeds.  It  is  much  employed  in  the 
manufacture  of  a  cordial  known  as  anisette. 

History. — Anise  was  well  known  to  the  ancients.  Dioscorides 
says  it  sweetens  the  breath,  is,  diuretic  and  resolvent,  and  assuages  the 
thirst  of  the  dropsical.  It  resists  the  poisons  of  venomous  creatures, 
is  carminative  and  binding ;  restrains  leucorrhoea,  excites  the  secretion 
of  milk,  and  is  aphrodisiac.1 

Action. — Strumpf  found  that  oil  of  anise  destroyed  rabbits  in  a 
less  dose  than  six  drachms.  Somewhat  less  than  three  drachms  given 
to  a  young  cat  occasioned  palpitation  of  the  heart  and  exhaustion,  and 
constipation  which  continued  for  two  days.  The  urine  was  discharged 
as  usual,  and  the  animal  evinced  much  thirst.  A  single  drop  of  the 
oil  placed  upon  the  skin  of  a  canary  bird  under  the  wing,  excited 
signs  of  pain  followed  by  lethargy  and  insensibility,  and  death  in 
four  hours.  The  body  resisted  putrefaction  for  six  weeks.  Two  or 
three  drops  rubbed  on  a  sparrow's  head  rendered  it  dull  for  several 
hours.2 

Uses. — Anise  is  used  to  expel  flatus  and  relieve  the  pain  caused  by 
its  distension  of  the  stomach.  It  is  said,  also,  to  promote  expectora- 
tion in  chronic  catarrhs.  It  is  often  used  to  mitigate  the  griping  of 
purgatives,  such  as  senna,  rhubarb,  and  jalap. 

Administration. — From  ten  to  twenty  grains  of  bruised  anise  may 
be  given  at  a  dose.  Or  an  infusion  made  with  from  120  to  180  grains 
of  the  bruised  seeds  to  half  a  pint  of  water,  may  be  directed  in  table- 
spoonful  doses.  Oil  of  anise  (Oleum  Anisi)  is  given  in  the  dose  of 
from  two  to  six  drops  on  sugar,  or  in  sweetened  water.  Spirit  of  anise 
(SriRrrus  Anisi)  is  administered  in  the  dose  of  a  fiuidrachm. 

1  Lib.  iii.  cap.  lvi.  2  Handbuch,  i.  611. 
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ASARUM.  —  Canada  Snakeroot. 

Description. This  is  the  root  of  Asarum  Canadense,  a  small  peren- 
nial plant,  indigenous  to  the  United  States  and  Canada,  and  growing 
in  shaded  woods,  especially  in  hilly  situations.  As  found  in  the  shops, 
the  root  (rhizome)  is  in  small  contorted  pieces  about  as  thick  as  a 
quill,  frequently  furnished  with  short  fibres,  wrinkled  and  brownish 
externally,  but  whitish  within,  and  of  a  hard  brittle  texture.  It  has 
a  spicy,  bitter  taste,  which  is  thought  to  resemble  that  of  cardamoms, 
and,  when  fresh,  it  also  has  an  agreeable  aromatic  smell.  The  powder 
of  the  dried  leaves  is  a  powerful  errhine.  This  root  yields  its  proper- 
ties to  water,  but  more  completely  to  alcohol.  They  appear  to  depend 
upon  an  essential  oil  (which  is  fragrant  and  of  a  light  color),  and  an 
acrid  and  a  bitter  resin. 

Uses. — Canada  snakeroot  is  an  aromatic  stimulant,  with  some  tonic 
qualities.  Its  warm  infusion,  like  that  of  other  medicines  of  the  same 
class,  is  diaphoretic.  It  is  popularly  employed  to  relieve  flatulent  colic, 
and  has  been  used  medicinally  as  a  substitute  for  serpentaria  in  dis- 
eases of  a  typhoid  type. 

Administration. — The  powdered  root  may  be  given  in  doses  of 
twenty  or  thirty  grains;  or  the  infusion,  made  with  half  an  ounce  of 
the  root  and  a  pint  of  boiling  water,  may  be  prescribed  in  doses  of  a 
wineglassful.  Dr.  Wood  has  suggested  the  preparation  of  a  tincture 
by  macerating  four  ounces  of  the  root  in  two  pints  of  diluted  alcohol, 
to  be  used  as  an  addition  to  tonic  infusions. 


OLEUM    CAJUPUTI.  — Cajeput    Oil. 

Dfscription. — This  medicine  is  the  volatile  oil  of  Melaleuca  Caju- 
puti,  a  small  tree  of  the  Molucca  Islands,  belonging  to  the  natural 
family  of  Myrtacese.  Its  name,  in  the  language  of  the  natives,  signi- 
fies white  tree,  and  serves  to  indicate  the  white  bark  for  which  it  is 
remarkable.  The  oil  is  obtained  from  its  leaves  by  distillation  in 
copper  vessels,  and,  according  to  Guibourt,  it  always  contains  a  trace 
of  this  metal,  which  communicates  to  it  the  greenish  tino-e  which 
is  peculiar  to  it.  But  this  statement  has  not  been  confirmed.  It  is 
very  fluid  and  transparent,  has  a  hot,  aromatic  taste,  followed  by  a 
sense  of  coolness  in  the  mouth,  and  a  strong  but  agreeable  odor,  which 
is  said  to  resemble  that  of  turpentine,  camphor,  peppermint,  and  rose 
together.     It  is  wholly  soluble  in  alcohol. 

History. — Cajeput  oil  was  first  brought  into  notice  in  1717,  by 
Locher.  According  to  Rumphius,  it  is  employed  in  Amboina,  and' the 
neighboring  countries,  as  a  stimulant  diaphoretic. 

Action  and  Uses.— When  swallowed,  cajeput  oil  excites  a  sense 
of  warmth  in  the  stomach,  quickens  the  pulse,  and  increases  the  per- 
spiration and  the  urine.     The  Malays  are  in  the  habit  of  prescribing 
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it  internally  in  epilepsy  and  palsy,  and,  according  to  Ainslie,1  it  is  a 
highly  diffusible  stimulant,  antispasmodic,  and  diaphoretic,  and  may 
be  efficaciously  given  in  dropsy,  chronic  rheumatism,  palsy,  hysteria, 
and  flatulent  colic. 

Cajeput  oil  is  used  internally  as  a  remedy  for  flatulent  colic,  particu- 
larly when  it  is  produced  by  cold  or  by  the  retrocession  of  inflamma- 
tions, gouty  or  otherwise,  of  the  skin  or  extremities,  and  when  the 
menses  are  suspended  or  diminished,  and  attended  with  pain,  under 
the  influence  of  similar  causes.  In  choleraic  affections  of  the  same 
origin  it  is  equally  efficient.  In  some  spasmodic  affections  of  hyste- 
rical persons,  and  particularly  in  cases  of  nervous  vomiting,  nervous 
dysphagia,  dyspnoea,  and  hiccup,  it  is  of  marked  utility.  It  has  also 
been  used  as  a  vermifuge. 

As  a  local  rubefacient  stimulant  it  is  employed  diluted  with  olive 
oil,  in  cases  of  functional  paralysis  and  muscular  rheumatism.  With 
almond  oil  it  is  applied  on  cotton  to  the  auditory  canal  for  the  relief 
of  deafness.  It  forms  one  of  the  best  remedies  for  toothache  depending 
upon  caries,  when  a  drop  of  it  on  cotton  is  introduced  into  the  hollow 
tooth  ;  and  a  few  drops  rubbed  upon  the  painful  part  form  a  remedy 
for  nervous  headache  that  is  often  effectual.  It  is  a  useful  stimulant  in 
chronic  scaly  affections  of  the  skin. 

Administration. — Internally  cajeput  oil  may  be  given  in  doses  of 
from  two  to  ten  drops,  on  sugar,  or  with  Hoffmann's  anodyne,  or  with 
the  tinctures  and  infusions  of  other  antispasmodic  medicines.  When 
used  as  a  vermifuge,  it  may  be  mixed  with  honey  in  the  proportion  of 
one  part  in  thirty  or  more,  and  given  in  dessertspoonfuls  every  hour 
or  two.     It  may  also  be  administered  by  enema. 


C  INN  A  MOMUM.  — Cinnamon. 

Description. — Cinnamon  is  the  bark  of  Cinnamomum  Zeylanicum, 
and  of  C.  aromaticum.  The  former  is  a  native  tree  of  Ceylon,  whence 
it  has  been  introduced  into  the  Malabar  country,  and  into  Cayenne  and 
Brazil.  The  tree  is  about  thirty  feet  high,  and  its  smaller  branches 
afford  the  bark  of  commerce.  It  is  in  the  form  of  quills  of  various 
sizes,  the  smaller  being  introduced  into  the  larger,  and  from  two  to  three 
feet  or  even  more  in  length.  The  bark  is  smooth,  about  the  thickness 
of  wrapping  paper,  of  a  dull  yellowish  brown  color,  has  a  splintery 
fracture,  and  is  easily  reduced  to  powder.  It  has  a  warm,  sweetish, 
aromatic,  and  somewhat  astringent  taste,  and  a  very  agreeable  and 
delicate  odor,  qualities  which  it  owes  to  an  essential  oil.  Besides  the 
oil,  of  which  it  yields  six  parts  in  a  thousand,  cinnamon  contains  tan- 
nin, resin,  cinnamic  acid,  &c.  G.  aromaticum  is  a  native  of  China.  Its 
officinal  portion,  which  is  the  inner  bark,  is  known  in  commerce  as 
cassia. 

History. — Cinnamon  appears  to  have  been  known  to  the  ancient 
nations  inhabiting  the  countries  bordering  upon  the  Levant.     It  is  the 

1  Mat.  Ind  ,  i.  261. 
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xLwauufiov  of  Herodotus,  a  name  which  he  states  the  Greeks  learned  from 
the  Phoenicians.  The  name  seems  to  be  derived  from  the  Cingalese  Go- 
cynnama  (dulce  lignum),  or  the  Malay  Kaimanis  (Boyle).  It  is  spoken 
of  in  the  Hebrew  Scriptures;1  in  the  Hippocratic  writings  it  is  men- 
tioned as  a  remedy  for  after-pains;  Pliny  refers  to  it  as  a  costly  aromatic 
used  in  burning  the  dead,2  and  states  that  it  is  brought  from  Central 
Africa.  Dioscorides  describes  five  or  more  varieties  of  cinnamon,  and 
says  that  it  is  diuretic,  emmenagogue,  and  ecbolic,  and  acts  as  an  anti- 
dote to  poisons,  and  to  the  bites  of  venomous  animals.  He  adds  that 
with  honey  it  removes  freckles  from  the  face,  that  it  is  useful  in 
catarrhs,  dropsies,  diseases  of  the  kidneys,  and  dysuria.3  Galen  and 
Paulus  JEgineta  remark  that  it  is  highly  desiccative.  The  Arabian 
writers  attribute  to  cinnamon  the  virtues  that  have  been  mentioned, 
and  others  besides.  Sofia,  of  Andalusia,  asserts  that  it  renders  the 
voice  clear  when  it  has  become  hoarse  from  mucus  in  the  air-passages, 
and  that  it  diminishes  secretion  from  these  parts  and  from  the  posterior 
fauces,  and  indeed  from  all  of  the  organs.  It  is  even  serviceable,  he 
declares,  in  anasarca  and  ascites.  Rhazes  says  that  it  promotes  diges- 
tion, and  relieves  pain  in  atony  of  the  stomach,  and  recommends  that 
for  these  affections  it  should  be  mixed  with  the  food.  He  adds  that  it 
has  a  tendency  to  occasion  flatulence  and  excite  erections.  Avicenna 
refers  to  its  astringent  qualities,  and  Galen,  like  Dioscorides  and  other 
ancient  writers,  distinguishing  between  cinnamon  and  cassia,  says  that 
the  latter  may  be  employed  when  the  former  cannot  be  procured,  but 
in  double  the  dose.4 

Action.  On  Animals. — Mitscherlich  showed,  in  his  experiments 
upon  rabbits,  that  these  animals  are  killed  in  five  hours  by  a  dose  of 
six  drachms  of  the  essential  oil  of  cinnamon.  The  symptoms  pro- 
duced by  it  were  violent  action  of  the  heart,  hurried  respiration, 
anxiety,  evacuation  of  solid  faeces,  debility,  insensibility,  slow  and 
labored  respiration,  coldness  of  the  extremities,  and  death.  The 
gastro-intestinal  mucous  membrane  was  not  inflamed^but  in  many 
places  was  abraded,  and  here  and  there  points  of  effused* blood  existed 
in  the  glandular  layer  of  the  membrane.  The  odor  of  cinnamon 
having  been  very  perceptible  in  the  breath  of  the  animals  during  the 
experiments,  and  in  the  urine  as  well  as  in  the  peritoneal  cavity  after 
death,  it  is  probable  that  the  effects  depended  upon  the  absorption  of 
the  oil  and  its  influence  on  the  nervous  system,  rather  than  upon  its 
local  action  upon  the  digestive  organs. 

On  Man. — When  oil  of  cinnamon  is  rubbed  upon  the  skin  it  occa- 
sions slight  redness  and  a  pungent  heat ;  but  these  effects  are  transient. 
"When  swallowed,  the  oil,  and  also  the  powder  of  cinnamon  in  a  less 
degree,  excite  a  sense  of  warmth  in  the  stomach,  and  a  temporary 
increase  of  the  appetite  and  digestive  power.  If  its  administration 
is  continued,  constipation  of  the  bowels  ensues.  In  all  inflammatory 
states  of  the  gastro-intestinal  mucous  membrane  it  is  to  be  avoided! 

Uses. — Cinnamon  water  and  oil  of  cinnamon  are  much  employed  to 
give  an  agreeable  flavor  to  medicinal  compounds  and  to  render  them 

'  Fxorlns  xxx.  23.  2  Hist.  Nat.,  xii.  41. 

3  Mat.  Med.,  i.  xiii.  *  Ebx  Bajtuak.  ed.  Sontheimet,  i.  404. 
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acceptable  to  the  stomach.  The  slight  astringency  of  the  former  ren- 
ders it  peculiarly  appropriate  as  a  vehicle  for  more  actively  astringent 
medicines,  while  its  stimulant  properties  tend  to  expel  the  flatus  and 
to  alleviate  the  pain  which  are  the  usual  attendants  of  diarrhoea  pro- 
duced by  cold  or  by  irritating  ingesta.  If  the  bowels  contain  none  of 
these,  or  if  they  have  been  removed  by  a  laxative,  the  chalk  mixture 
(Mistura  Cretse)  of  which  cinnamon  water  is  the  excipient,  and  to 
which  the  tincture  of  catechu,  or  laudanum,  or  both,  may  be  added 
according  to  the  predominance  of  diarrhoea  or  of  colic,  is  one  of  the 
most  common  and  useful  of  prescriptions. 

In  Germany  cinnamon  has  long  been  regarded  as  peculiarly  adapted 
to  control  uterine  hemorrhages  and  to  promote  contraction  of  the 
distended  uterus.  Van  Swieten  asserts  that  he  found  the  tincture 
useful  in  the  former ;  and  Plenck  says  that  he  had  very  frequently 
used  it  in  these  affections,  during  as  well  as  after  labor  and  in  the 
non-gravid  state,  and  that  he  believed  it  to  be  as  really  a  specific  for 
uterine  hemorrhage  as  cinchona  is  for  ague.1  Mursinna,  also,  while 
he  disapproves  of  its  use  during  pregnancy,  attributes  to  it  the  great- 
est efficacy  during  labor  and  when  hemorrhage  depends  upon  atony 
of  the  uterus.2  Richter,  speaking  of  the  general  esteem  in  which  the 
medicine  is  held,  says  that  no  sooner  does  uterine  hemorrhage  become 
excessive  and  produce  exhaustion,  or  even  threaten  life,  whether  it 
be  from  profuse  menstruation  or  during  pregnancy  or  labor  or  after 
delivery,  it  is  customary  to  have  recourse  to  cinnamon.  He,  however, 
would  restrict  its  use  to  atonic  hemorrhages  in  the  non-gravid  state, 
and  those  depending  upon  a  flaccid  state  of  the  uterus  after  delivery, 
and  he  affirms  that  it  is  especially  serviceable  on  account  of  its  pro- 
perty of  promoting  contractions  of  the  uterus.3  Sundelin  furnishes 
precisely  the  same  account,4  and  Vogt  does  not  suggest  a  doubt  of  its 
accuracy,5  but  more  recent  writers,  as  Clarus  and  (Esterlen,  appear  to 
be  sceptical  upon  the  subject.  Yet  Werber  more  recently  presents 
as  favorable  an  opinion  as  any  before  him  of  its  efficacy  in  arresting 
uterine  hemorrhage  and  promoting  uterine  contraction.6  In  England, 
although  less  known,  tincture  of  cinnamon  was  recommended  by  Dr. 
Gooch  as  one  of  the  ingredients  of  a  mixture  in  menorrhagia ;  Dr. 
Rigby  places  cinnamon  in  the  same  group  with  ergot  and  borax ;  and 
more  recently  Dr.  Tanner  found  it  useful  in  moderating  the  men- 
strual discharge  in  cases  which  did  not  appear  to  depend  either  upon 
plethora,  anaemia,  or  uterine  organic  disease.  He  also  found  that  it 
seemed  to  increase  the  severity  and  rapidity  of  the  pains  of  labor,  and 
to  diminish  the  loss  of  blood.7  More  recently  still  M.  Teissier  has 
furnished  an  equally  favorable  account  of  the  haemostatic  virtues  of 
this  medicine.8  After  referring  to  its  successful  employment  by 
Schmidtmann,  Frank,  and  Gendrin,  he  states  that  in  menorrhagia 
depending  upon  chlorosis  or  anaemia  it  is  superior  to  all  other  haemo- 
statics when  administered  during  a  few  days  preceding  the  menstrual 

1  Murray,  App.  Med.,  iv.  438.  2  Ibid.,  p.  440. 

3  AusfGr.  Arzneim.,  iii.  120.  4  Heilmittellehre,  ii.  200. 

•  Pharmakodynamik,  ii.  635.  »  Heilmittellehre  (1850),  i.  308. 

7  Lancet,  Oct.  1853,  p.  3G3.  f  Bull,  de  Therap.    xlix.  7(3. 
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period:  that  in  hemorrhage  preceding,  accompanying,  or  following 
labor  in  women  of  lax  tissue  and  feeble  circulation,  and  who  are  sub- 
ject to  irregular  menstruation  and  chronic  leucorrhcea,  he  has  found 
it  of  decided  advantage  ;  and  finally  that  it  is  one  of  the  best  means 
of  moderating  the  exhausting  hemorrhages  caused  by  cancer  of  the 

womb. 

These  various  testimonials  appear  to  leave  no  doubt  in  regard  to 
the  reality  of  the  virtues  claimed  for  cinnamon ;  and  while  it  would 
be  irrational  to  give  it  the  precedence  of  ergot  and  of  ergotine  in  the 
several  conditions  alluded  to,  it  possesses  advantages  as  a  stimulant 
which  render  it  more  peculiarly  appropriate  in  those  cases  for  which 
iron  is  the  more  certain  but  less  prompt  constitutional  remedy. 

Administration. — Powdered  cinnamon  may  be  prescribed  in  doses 
of  from  ten  to  thirty  grains.  The  tincture  (TlNCTURA  ClNNAMOMi),  and 
the  spirit  (Spiritus  Cinnamomi),  are  given  in  doses  of  from  one  to  four 
fluidrachms.  The  oil  may  be  directed  in  doses  of  from  one  to  three 
drops,  diffused  by  means  of  finely  pulverized  sugar  in  water ;  or  the 
officinal  cinnamon  water  (Aqua  Cinnamomi)  may  be  substituted  for  it 
in  the  dose  of  from  half  a  fluidounce  to  a  fluidounce.  An  extempo- 
raneous infusion  of  cinnamon  is  often  made  with  two  drachms  of  the 
bruised  bark  to  a  pint  of  boiling  water,  and  given  in  doses  of  two  or 
more  tablespoonfuls.  It  also  forms  an  important  ingredient  of  the 
aromatic  powder  (Pulvis  Aromatic  us),  in  which  it  is  associated  with 
ginger,  cardamom,  and  nutmeg.  This  preparation  is  given  in  doses 
of  from  ten  to  thirty  grains.  "When  inclosed  in  a  flannel  bag,  and 
moistened  with  hot  brandy,  or,  after  the  addition  of  hot  spirit,  ren- 
dered tenacious  by  means  of  molasses  or  honey,  cinnamon  forms  one 
of  the  most  soothing  applications  that  can  be  made  to  the  abdomen 
in  cases  of  flatulent  colic  or  cholera  morbus.  The  aromatic  confec- 
tion (Confectio  Aromatica),  which  also  contains  cinnamon,  is 
sometimes  prescribed  for  the  relief  of  flatulent  colic  and  of  simple 
diarrhoea. 


CANELLA. 

Description. — The  inner  bark  of  Canella  alia,  a  tall  tree  which  is 
a  native  of  Jamaica  and  other  "West  India  islands.  It  occurs  in  quills 
from  a  few  inches  to  two  feet  in  length,  which  are  derived  from  the 
smaller  branches,  and  are  often  twisted ;  they  are  of  a  pale  or  grayish 
orange  color  externally,  but  whitish  on  the  inner  surface,  brittle,  with 
a  granular  fracture,  and  have  an  agreeable  aromatic  smell  like  that  of 
cloves  and  nutmegs,  and  an  acrid,  bitterish,  and  pungent  taste.  The 
pieces  of  canella  are  sometimes  taken  from  the  bark  of  the  trunk  or 
larger  branches,  in  which  case  they  are  coarser,  thicker,  and  darker 
on  the  exterior,  and  not  so  much  quilled  as  the  other  variety. 

Canella  contains  a  volatile  oil,  resin,  and  bitter  extractive,  the  last 
of  which  it  yields  to  water,  but  the  others  more  perfectly  to  alcohol. 

Action  and  Uses. — As  might  be  expected  from  its  composition, 
canella  is  both  tonic  and  stimulant,  and  may  be  employed  whenever 
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there  is  gastric  debility  without  organic  cause.  It  is  seldom  used 
alone,  but  is  frequently  associated  with  other  tonics,  and  also  with 
some  purgative  medicines  whose  operation  is  debilitating,  or  which 
have  a  local  action  which  it  is  designed  to  augment.  Of  the  former 
description  are  jalap  and  scammony,  and  of  the  latter  aloes. 

Administration. — The  dose  of  canella,  in  powder,  is  from  ten  to 
forty  grains.  Its  association  with  aloes  is  officinal  (Pulvis  Aloes  et 
Canella),  and  has  been  extensively  used  as  an  emmenagogue  in 
doses  of  from  ten  to  twenty  grains.  Canella  is  an  ingredient  of  the 
wine  of  rhubarb  (Vinum  Ehei),  a  cordial  laxative  in  doses  of  from 
one  to  four  fluidrachms ;  and  also  of  the  wine  of  gentian,  a  stomachic 
tonic,  which  is  given  in  doses  of  from  half  an  ounce  to  an  ounce. 


CARYOPHYLLUS.  — Cloves. 

Description. — Cloves  are  the  unexpanded  flowers  of  Caryophyllus 
aromaiicus,  a  native  tree  of  the  Molucca  Islands,  but  also  now  exten- 
sively cultivated  in  Sumatra,  the  Mauritius,  Bourbon,  the  West  India 
Islands,  and  South  America.  The  flowers  are  composed  of  a  tubular 
calyx,  divided  superiorly  into  four  lobes,  and  supporting  a  corolla  of 
four  petals,  which  in  its  unexpanded  state  has  a  globular  form.  These 
flower-buds,  which  have  the  appearance  of  a  small  nail  {clou,  Fr.),  are 
about  half  an  inch  long,  of  a  dark  brown  color  externally,  but  reddish 
within ;  they  have  a  strong  and  fragrant  smell,  and  a  hot,  aromatic, 
somewhat  bitter  and  persistent  taste. 

Cloves  contain  eighteen  per  cent,  of  a  volatile  oil,  besides  tannin, 
gum,  and  resin,  and  a  crystallizable  principle  probably  derived  from 
the  oil.  Their  active  properties  are  completely  extracted  by  alcohol, 
but  imperfectly  by  water.  The  oil  is  white,  yellowish,  or  brownish, 
and  has  a  penetrating  smell,  and  a  fiery  aromatic  taste. 

History. — Cloves  were  unknown  to  the  ancient  Greek  and  Latin 
medical  writers,  and  the  first  who  mentions  them  is  Paulus  JEgineta, 
(A.  D.  63-i),  wrho  speaks  of  them  chiefly  as  condiments.  The  Arabians 
were  well  acquainted  with  their  source  and  characters.  They  regarded 
them  as  emmenagogue,  and  aphrodisiac,  and  as  fitted  to  promote  con- 
ception; as  carminative,  also,  and  adapted  to  allay  vomiting;  as  a 
suitable  condiment  to  prevent  flatulence  arising  from  vegetable  food; 
as  useful  to  strengthen  spongy  gums  and  to  sweeten  the  breath,  to 
promote  digestion,  to  expel  taenia,  to  cure  atonic  diarrhoea,  and  ana- 
sarca, ancLto  relieve  coryza  when  bruised  and  applied  to  the  forehead.1 

Action  and  Uses. — Moderately  used,  cloves,  like  other  aromatics, 
stimulate  the  digestive  function,  but  gradually  exhaust  the  suscepti- 
bility of  the  stomach,  and  occasion  loss  of  appetite  and  constipation. 
The  oil  acts  as  a  diffusible  stimulant  when  taken  in  a  somewhat  diluted 
state,  but  in  large  doses  and  undiluted  is  a  powerful  irritant. 

Cloves  are  rather  a  condiment  than  a  medicine  for  internal  use,  and 
hence  are  commonly  employed  to  season  food  containing  much  fat,  or 

1  Em  Baithak,  ed\  So-.itheimer,  ii.  281. 
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which  is  otherwise  indigestible.  An  infusion  of  cloves  may  be  given 
to  allay  nausea,  or  to  relieve  the  pains  of  flatulent  colic.  They  are  some- 
times chewed  in  cases  of  paralysis  of  the  tongue  or  cheek  as  a  local 
excitant ;  they  are  an  ingredient  of  the  spice  plaster  (Pulvis  aroma- 
ticus),  which  is  an  excellent  anodyne  in  flatulent  and  nervous  colic ; 
they  enter  into  several  formulas  for  dentifrice ;  the  oil  is  frequently 
applied  on  cotton  to  carious  cavities  in  teeth  with  a  view  of  allaying 
pain,  and  sometimes  to  the  interior  of  the  auditory  canal  in  cases 
of  deafness  from  nervous  debility. 


CARD  AMOMUM.— Cardamom. 

Description. — The  officinal  cardamom  is  the  fruit  of  Elettaria  Car- 
damornum,  which  grows  abundantly  on  the  Malabar  coast  of  Hindo- 
stan.  It  is  a  perennial  plant,  from  six  to  nine  feet  high,  with  long 
lace-shaped  leaves,  and  a  rhizome  with  long  fleshy  fibres,  which  lies 
near  the  surface  of  the  ground.  The  seed-pods  are  about  half  an  inch 
in  length,  three-sided,  obscurely  rounded  at  the  ends,  longitudinally 
wrinkled,  and  of  a  buff  color.  The  seeds  are  small,  brown,  irregular, 
and  rough  upon  the  surface,  and  easily  reduced  to  powder.  The  odor 
of  cardamoms  is  fragrant,  the  taste  warm,  pungent,  aromatic,  and 
somewhat  terebinthinate.  Its  virtues  depend  upon  a  volatile  oil  which 
is  obtained  by  distillation  from  the  seeds.  They  also  contain  a  fixed 
oil. 

History. — Cardamom  is  mentioned  as  a  medicine  by  Hippocrates 
and  Dioscorides,  the  latter  of  whom  states  that  it  grows  in  India,  and 
speaks  of  it  as  a  remedy  for  epilepsy,  sciatica,  paralysis,  sprains,  colic, 
worms,  &c.  &c.  But  Matthiolus  gives  many  reasons  which  appear 
satisfactory,  against  believing  this  medicine  to  be  the  officinal  carda- 
mom of  the  present  day/  while  Mr.  Adams  thinks  there  is  no  reason 
for  doubting  that  it  is  so.2  Undoubtedly  neither  the  Asiatics,  among 
whom  the  plant  is  native,  nor  the  European  physicians  who  have 
lived  and  practised  among  them,  attribute  to  cardamom  any  other 
virtues  than  belong  to  stomachic  stimulants  in  general. 

Uses.— Cardamom  is  a  warm  and  agreeable  carminative  and 
stomachic,  which  is  well  adapted  to  form  an  addition  to  tonic  and 
stimulant  preparations.  The  compound  tincture,  on  account  of  its 
brilliant  red  color,  imparted  by  cochineal,  as  well  as  from  its  active 
properties,  is  a  favorite  remedy  for  flatulent  colic,  when  mixed  with 
hot  water  and  sweetened.  Among  the  medicines  of  its  class  none  is 
perhaps  superior  to  it  in  acceptableness  to  the  palate,  as  well  as  to  the 
stomach. 

Administration. — Cardamom  may  be  administered  in  an  infusion 
made  with  from  sixty  to  two  hundred  and  forty  grains  in  a  pint  of 
boiling  water,  and  given  in  the  dose  of  a  wineglassful.  In  German  y 
white  wine  is  sometimes  used  instead  of  water  as  a  menstruum.  There 
is  a  simple  tincture  (Tinctura  Cardamomi)  and  a  compound  (Tinc- 

1  Comment,  sur  DioscorMe,  i.  5.  2  Commentary  on  Paul.  JEgin.    iii.  157. 
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tura  Cardamomi  Composita),  either  of  which  may  be  prescribed  in 
doses  of  one  or  two  fluidrachms. 


CARUM.  — Caraway. 

Description. — Caraway  seeds,  as  they  are  commonly  called,  are  the 
fruit  or  mericarps  of  Carum  carui,  a  small  biennial  umbelliferous  plant 
which  grows  wild  in  Europe,  and  is  also  cultivated  there  and  in  this 
country.  They  are  of  a  brownish  color,  from  one  to  two  lines  in 
length,  pointed  at  either  end,  slightly  curved  inwards,  with  a  convex 
back,  flattened  sides,  and  are  marked  with  five  yellowish  longitudinal 
ridges.  They  have  an  aromatic  smell,  and  a  warm,  spicy,  and  some- 
what bitter  taste.  These  qualities  are  derived  mainly  from  an  essen- 
tial oil,  which,  when  first  distilled,  is  colorless,  but  becomes  darker, 
and  finally  brownish  by  age.  It  is  soluble  in  alcohol  and  ether,  but 
only  slightly  so  in  water. 

History. — Caraway  is  described  by  Dioscorides,  who  attributes  to 
it  diuretic  and  stomachic  properties  like  those  of  anise.1  The  same 
qualities  are  ascribed  to  it  by  Galen,  Paulus,  and  the  Arabians,  one  of 
whom  adds  that  it  possesses  anthelmintic  virtues.2  Pliny  states  that 
it  derives  its  name  from  its  native  country,  Caria,  and  that  it  is  chiefly 
used  in  the  culinary  art.3 

Action  and  Uses. — Mitscherlich  found  that  oil  of  caraway  is  a 
strong  poison  for  rabbits ;  half  an  ounce  of  it  destroying  life  in  the 
course  of  five  hours.  The  death  of  the  animals  was  preceded  by  in- 
creased frequency  of  the  pulse  and  respiratory  movements,  loss  of 
sense  and  motion,  and  death  by  gradual  asthenia.  No  structural 
changes  existed  in  the  primas  vise,  but  the  odor  exhaled  from  the 
peritoneal  cavity  indicated  absorption  of  the  oil. 

Caraway  is  more  used  by  the  confectioner  than  by  the  physician  ; 
but  it  may  be  employed  whenever  a  gastric  stimulant  or  a  carminative 
is  required.  An  infusion,  and  a  water  of  caraway,  may  be  prepared 
in  the  same  way  as  those  of  anise  and  fennel-seed,  and  the  oil  may  be 
applied,  like  that  of  cloves,  to  assuage  the  pain  of  toothache  when  the 
nerve  pulp  of  the  tooth  is  exposed,  or  may  be  taken  in  ether,  Hoff- 
mann's anodyne,  or  sweetened  water,  in  doses  of  from  one  to  ten  drops. 


CORIANDRUM.  — Coriander. 

Description. —  Coriandrum  sativum  is  a  small,  annual,  umbelliferous 
plant,  a  native  of  Asia  Minor,  and  Southern  Europe.  The  fruit,  or 
coriander  seed,  as  it  is  usually  called,  is  spherical,  about  two  lines  in 
diameter,  of  a  grayish-brown  color,  ribbed,  and  formed  by  the  junction 
of  two  half  fruits.  It  has  when  dry  an  aromatic  and  somewhat 
sweetish  smell,  and  a  similar  taste.    Coriander  seeds  furnish  an  essen- 

1  Mat.  Med.,  lib.  iii.  cap.  lvii.        2  Ebh  Baitiiar,  ii.  368.        3  Hist.  Nat.,  six.  49. 
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tial  oil,  which  is  very  liquid,  colorless,  and  of  the  same  taste  and  smell 
as  the  dried  seeds. 

History Hippocrates  regarded  coriander  as  stimulant  and  sto- 
machic but  Dioscorides  declares  it  to  be  sedative.  Hence  he  says 
that  mixed  with  cataplasms  it  is  a  useful  application  to  erysipelatous 
parts  and  herpetic  ulcers,  carbuncles,  scrofulous  swellings,  and  all  active 
inflammations.  These  remarks  seem  to  apply  to  the  herb,  for  it  is 
added  that  the  fruit  (seeds)  macerated  in  wine  is  anthelmintic,  and  pro- 
motive of  the  spermatic  secretion,  and  that  if  too  much  of  it  is  taken, 
the  mind  may  become  disturbed.1  He  states  further  that  coriander  is 
readily  recognized  by  its  smell  (which  Matthiolus  compares  to  that  of 
bed-bugs,  and  hence,  indeed,  its  name,  from  xop^,  cimex),  and  that  a 
decoction  of  it  may  produce  a  delirium  resembling  that  of  drunkenness ; 
for  those  who  are  under  its  influence' talk  indecently,  and  reveal  what 
poison  they  have  taken  by  the  odor  exhaled  from  their  persons.2 
Galen  seems  to  have  been  much  irritated  by  the  opinion  of  Dioscorides 
as  to  the  sedative  and  discutient  properties  of  the  plant,  and,  indeed, 
characterizes  it  bluntly  as  false.  He,  however,  explains  it  by  a  refer- 
ence to  the  astringent  qualities  of  the  plant,  which,  he  admits,  are  com- 
petent to  produce  the  effects  ascribed  to  them  by  Dioscorides.  But, 
he  says,  at  the  same  time,  that  it  is  not  at  the  height  of  inflammation 
that  coriander,  or  any  similar  application,  can  do  good,  but  only  when 
the  inflammatory  process  having  declined,  stimulants  are  required  to 
restore  the  normal  action  of  the  part.  The  Arabian  writers  are  alto- 
gether with  Dioscorides  and  against  Galen  in  this  argument,  although 
most  of  them,  like  Avicenna,  admit  the  medicine  to  possess  a  transient 
stimulant  operation.  Ehazes  and  Hobaisch  speak  of  its  expressed  juice 
as  a  poison,  and  the  latter  mentions  pains,  anxiety,  syncope,  and  con- 
striction of  the  throat,  among  the  symptoms  it  produces.  Elgafaki  also 
mentions  delirium,  disturbance  of  the  memory  and  understanding,  and 
usually  sleep,  as  consequences  of  an  overdose  of  it,  and  he  includes 
it  in  the  same  group  with  opium  and  cicuta.3  In  modern  times  Hoff- 
mann has  stated,  on  the  faith  of  some  monks,  that  it  is  capable  of  pro- 
ducing intoxication.4  "Whatever  degree  of  truth  there  may  be  in  these 
accounts,  which  seem  to  refer  exclusively  to  the  herb  and  not  to  the 
seeds  of  coriander,  there  is  no  reason  to  suppose  that  the  latter  possess 
any  qualities  but  those  of  the  carminative  aromatics. 

Action  and  Uses. — Coriander  seeds  appear  to  be  simply  aromatic 
and  stimulant.  They  are  seldom  employed  in  medicine,  except  as  a 
corrective  to  purgative  medicines  which  are  apt  to  gripe.  For  this 
purpose  they  form  an  ingredient  of  the  confection  of  senna,  the  tincture 
of  rhubarb  and  senna,  the  tincture  of  senna  and  jalap,  &c.  The  dose  of 
coriander  is  from  thirty  to  sixty  grains. 

CUBEBA. — Cubebs.     Yid.  Diuretics. 

'  Mat.  Med.,  iii.  62.  2  Ibid.,  vi.  ix. 

3  Eb.\  Bajthar,  ed.  cit.,  ii.  372.  4  Murray,  App.  Med.,  i.  405. 
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FCENICULUM.  — Fennel. 

Description. — Fennel  is  the  fruit  of  Fmniculum  vulgare,  the  com- 
mon species  in  Germany.  Another  kind  of  fennel,  F.  duke,  is  a  na- 
tive of  Spain.  Fennel  has  become  naturalized,  and  is  cultivated  in 
other  parts  of  Europe,  and  also  in  this  country.  It  is  an  umbellife- 
rous plant,  and  its  seeds  or  half  fruits  are  oblong,  flat  on  one  side, 
convex  on  the  other,  five-ribbed,  and  of  a  dark  grayish-green  color. 
They  have  a  fragrant  smell,  and  a  sweet  and  aromatic  taste.  The 
properties  of  fennel-seed  depend  upon  an  essential  oil  of  a  light  color 
and  agreeable  flavor. 

History. — Fennel-juice  and  the  root  and  seeds  are  frequently  men- 
tioned in  the  Hippocratic  treatises  as  remedies  for  jaundice,  and  as  means 
of  promoting  the  secretion  of  milk,  the  lochial  discharge,  &c.  Diosco- 
rides,  besides  ascribing  to  them  these  and  other  virtues,  says  that  a 
decoction  of  the  tops  is  diuretic,  and  an  infusion  in  cold  water  arrests 
vomiting.1  Both  he  and  Pliny  describe  a  wild  and  a  cultivated  variety. 
The  last-named  author  states,  among  other  things,  that  fennel  was  an 
ingredient  of  most  of  the  compound  condiments  of  his  time,  and  that 
then,  as  is  now  the  custom,  especially  in  Germany,  the  seeds  were 
strewn  over  the  surface  of  bread  and  cakes.  He  mentions  that  it  is 
much  esteemed  in  diseases  of  the  lungs  and  liver ;  that  a  decoction  of 
the  root  is  diuretic,  discutient,  and  alexipharmic  ;  that  the  whole  plant 
is  aphrodisiac,  &c.2  Galen  repeats  the  same  statements,  and  adds  that 
it  promotes  the  lacteal  secretion,  and  is  an  emmenagogue.  Arabian 
writers  state  that  the  seeds  are  more  heating  than  the  leaves,  but  that 
the  latter  possess  a  more  anodyne  virtue,  and  that  the  curative  pow- 
ers of  the  root  excel  those  of  the  other  parts.  Avicenna  says  that  it 
quickens  the  digestion ;  and,  according  to  others,  a  decoction  of  the 
seeds,  besides  being  carminative,  has  also  expectorant  virtues,  and 
relieves  dysuria.3 

Action  and  Uses. — The  operation  of  fennel-seed  is  the  same  as 
that  of  the  carminatives  generally.  It  stimulates  the  digestive  func- 
tion, and,  according  to  Mitscherlich,  increases  the  renal,  cutaneous, 
and  mucous  secretions,  and  also  that  of  the  milk.  Six  drachms  of 
the  volatile  oil  were  required  to  destroy  a  rabbit ;  and  the  animal  per- 
ished after  symptoms  of  distress,  followed  by  general  insensibility  and 
loss  of  muscular  power.  It  discharged  urine  frequently  and  abun- 
dantly. 

Besides  being  used,  like  other  stomachic  stimulants,  for  the  relief  of 
flatulent  colic  and  nausea,  in  which  cases  it  is  sometimes  associated 
with  magnesia  or  bicarbonate  of  soda,  fennel  is  often  prescribed  alono- 
with  laxative  medicines,  in  order  to  prevent  their  griping.  German 
physicians  employ  it  in  slight  catarrhal  affections  of  the  bronchia,  and 
administer  it  to  nursing-women  to  increase  the  secretion  of  milk. 
Bontemps  has  published  the  results  of  his  observations  and  experi- 

1  Lib.  iii.  chap,  lxvii.  lxviii.  2  Hist.  Nat.,  xx.  xcv. 

3  Ebn  Baituar,  ed.  Southeimer,  i.  4S6. 
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ments,  illustrating  the  galactagogue  powers  of  fennel.  He  found  that 
it  also  acts  decidedly  as  an  emmenagogue,  and  hence  if  given  too 
freely  to  nursing  women  it  may,  by  bringing  on  the  menses,  cause 
the  lacteal  secretion  to  subside.1  Dr.  A.  K.  Gardner  states  that  he 
obtained  surprising  results  in  several  cases,  in  one  of  which  the  secre- 
tion had  been  suppressed  for  three  weeks,  by  employing  the  following 
formula  of  Hufeland  :  R.— Sem.  fceniculi  gr.  lx  ;  Cort.  aurant.  gr.  xxx ; 
Magnes.  carb.  gr.  clxxx  ;  Sacch.  alb.  gr.  cxx.  M.  S.  A  teaspoonful 
three  times  a  day.2 

Administration. — The  preparation  of  fennel-seed  most  frequently 
employed  is  the  infusion,  made  with  sixty  grains  of  the  seed  to  half 
a  pint  of  boiling  water,  and  administered  in  doses  of  one  or  two  tea- 
spoonfuls  to  an  infant,  and  of  a  wineglassful  to  an  adult.  Fennel-water 
(Aqu^e  Funiculi)  may  be  prescribed  in  the  same  doses  as  the  infu- 
sion. The  volatile  oil  (Oleum  Fceniculi)  is  sometimes  employed  in 
doses  of  from  one  to  five  or  ten  drops,  on  sugar,  or  suspended  in  some 
appropriate  vehicle. 


GAULTHERIA.—  Partridge  Berry. 

Description. — The  leaves  of  Gaultheria  procumbens,  a  native  plant 
of  North  America,  growing  in  sandy  soils  from  Canada  to  Georgia. 
Various  popular  names  have  been  given  it,  such  as  Winter-green, 
Partridge-berry,  Mountain-tea,  Deer-berry,  Chicker-berry,  &c.  It  is  a 
small  evergreen  plant,  with  ovate,  shining,  and  coriaceous  leaves, 
and  white,  bell-shaped,  or  ovate  flowers,  which  are  succeeded  by 
fleshy  scarlet  berries,  containing  many  seeds.  Every  portion  of  the 
plant  has  a  peculiar  aromatic  taste  and  smell  which  have  been  com- 
pared to  those  of  orange  flowers,  and  which  are  associated  with  astrin- 
gency  in  the  leaves,  and  some  sweetness  in  the  fruit.  The  former 
qualities  appear  to  depend  upon  a  volatile  oil  (Oleum  gaultheria),  which 
is  the  heaviest  of  all  the  essential  oils,  having  the  sp.  gr.  1.173. 
When  fresh  it  is  colorless,  but  it  becomes  yellowish  or  brownish  by 
time.  _  It  has  a  sweetish,  but  burning  and  aromatic  taste,  and  the 
peculiar  odor  of  the  plant. 

Action  and  Uses. — Gaultheria  is  stimulant,  aromatic,  and  some- 
what astringent,  a  combination  of  qualities  which  has  led  to  its  being 
compared  to  cinnamon.  A  case  is  quoted  by  Beck,3  of  a  number  of 
soldiers  at  Quebec,  poisoned  by  a  tea  made  of  andromeda,  gaultheria, 
and  ledum.  It  produced  vertigo,  weakness,  vomiting,  cold  sweats, 
and  in  one  case  insensibility.  Dr.  Gallagher  records  the  case  of  a  boy 
nine  years  old,  who,  after  taking  about  half  an  ounce  of  the  oil  of 
gaultheria,  was  seized  with  severe  vomiting,  purging,  epigastric  pain 
hot  skin,  frequent  pulse,  slow  and  labored  respiration,  dulness  of  hear- 
ing, and  an  uncontrollable  desire  for  food.  He  continued  very  ill  for 
several  days,  but  in  two  weeks  recovered  his  health.4     In  the  dose  of 

1  Archives  Gen.,  Oct.  1863,  p.  494.  2  Am.  Med.  Times,  ii.  19. 

»  Med.  Jurisp.,  10th  ed.,  ii.  885.  4  I'hil.  Med.  Examiner,  viii.  347. 
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an  ounce  it  is  said  to  have  several  times  been  fatal.  The  leaves  of 
gaultheria  have  been  at  times  employed  by  the  country  people  as  a 
substitute  for  tea,  and  they  are  extensively  used  in  domestic  medicine 
to  prepare  an  infusion  which  is  given  in  chronic  bowel  complaints,  and 
as  an  emmenagogue.  Physicians  more  frequently  prescribe  the  oil  to 
conceal  the  taste  of  nauseous  medicines.  It  gives  a  peculiar  flavor 
to  the  compound  syrup  of  sarsaparilla.  It  may  be  used  for  the  same 
purposes  as  the  essential  oils  already  mentioned,  and  particularly 
as  a  carminative ;  but  it  is  less  grateful  to  the  stomach  than  other 
articles  of  its  class. 


HEDEOMA. 

Description. — The  herb  of  Hedeoma  pulegioides,  American  penny- 
royal, is  an  indigenous  annual  plant  abounding  in  dry  sterile  places  in 
all  parts  of  the  United  States.  It  is  about  a  foot  high,  much  branched, 
with  small,  opposite  acutely  oval  or  oblong-lanceolate  leaves,  which 
are  somewhat  rough  and  pubescent.  The  flowers  are  axillary,  very 
small,  and  of  a  pale  blue  color.  The  whole  herb  contains  a  volatile 
oil  which  diffuses  for  some  distance  its  powerful  aromatic  odor,  which 
is  still  very  strong  even  in  the  dried  state  of  the  plant.  Pennyroyal 
imparts  its  virtues  to  hot  water,  but  more  fully  to  alcohol ;  they  de- 
pend upon  the  oil,  which  may  be  procured  by  distillation.  It  is  of 
a  light  yellow  color  when  recent,  and  has  a  specific  gravity  of  0.948. 

Action  and  Uses. — Pennyroyal  is  a  stimulant  aromatic,  and  may 
be  used  to  relieve  nausea  from  unwholesome  food,  or  flatulent  disten- 
sion of  the  primae  viae  and  the  colic  dependent  upon  it.  It  may  also 
be  employed  to  flavor  purgative  and  other  draughts  which  tend  to 
gripe  or  to  excite  nausea.  Emmenagogue  virtues  are  properly  attri- 
buted to  it,  and  of  these  it  possesses  as  much  as,  if  not  more  than, 
other  herbs  of  its  class.  In  warm  infusion  it  often  succeeds  in  bring- 
ing on  the  menstrual  discharge  when  it  is  delayed  by  temporary  causes, 
and  particularly  by  the  operation  of  cold.  A  warm  foot  or  "hip-bath 
should  be  prescribed  at  the  same  time.  In  like  manner,  by  a  stimu- 
lant operation,  warm  pennyroyal  tea  is  often  an  efficient  diaphoretic 
remedy  in  the  forming  stage  of  catarrh  and  of  muscular  rheumatism. 
The  infusion,  made  with  half  an  ounce  of  the  plant  to  a  pint  of  water, 
may  be  given  in  doses  of  two  or  more  fluidounces  every  hour.  The 
volatile  oil  (Oleum  Hedeoma)  may  be  used  internally  for  the  same 
purposes  as  the  plant ;  in  doses  of  from  two  to  ten  drops,  or  externally 
as  an  ingredient  of  rubefacient  liniments.  It  is  said  to  have  been 
sometimes  employed  for  the  purpose  of  producing  abortion,  but  we 
are  acquainted  with  no  well  authenticated  case  of  its  attaining  this 
object. 

European  pennyroyal  (Mentha  Pulegitjm)  is  identical  in  action 
with  peppermint,  but  as  its  odor  and  taste  are  not  so  agreeable,  it  is 
much  less  used.     (Neliyan.) 
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LAVANDULA.  —  Lavender. 

Description.— Lavandula  vera,  whose  flowers  form  the  officinal 
medicine  under  consideration,  is  a  small  shrub  which  is  a  native  of 
Southern  Europe  and  the  North  of  Africa,  but  is  cultivated  as  a  garden 
plant  all  over  Europe  and  this  country.  Its  main  stem  is  woody, 
but  terminates  above  in  numerous  herbaceous,  erect,  quadrangular 
branches,  which  are  furnished  with  many  linear  leaves.  The  flowers, 
which  are  in  spikes,  are  of  a  purplish-gray  color,  and  have  a  powerful 
but  refreshing  aroma,  and  a  warm,  bitter,  aromatic  taste.  These 
qualities  depend  chiefly  upon  an  essential  oil,  which  is  obtained  by 
distillation,  and  is  associated  with  a  bitter  principle  and  with  tannic 
acid. 

History. — The  name  of  this  plant  is  of  Italian  origin,  and  that 
under  which  it  was  employed  by  the  ancients  is  unknown.  Matthiolus, 
however,  describes  it  by  the  name  of  Nardus  Italicus,  and  says  that  it 
is  used  as  a  remedy  for  epilepsy,  apoplexy,  spasms,  and  paralysis ; 
that  it  is  also  stomachic,  and  strengthens  the  liver  and  spleen,  and  is 
emmenagogue  and  ecbolic,  diuretic,  and  carminative.  He  further 
speaks  of  the  peculiarly  penetrating  odor  of  its  essential  oil.1  Alston 
repeats  the  same  list  of  virtues  attributed  to  this  plant.2 

Action  and  Uses. — It  is  asserted  that  lavender  flowers,  in  large 
doses,  occasion  colicky  pains  and  excite  the  circulatory  system. 
Strumpf  states  that  a  drachm  of  the  volatile  oil  of  lavender  given  to 
a  rabbit,  caused  the  animal  to  utter  loud  cries,  and  breathe  hurriedly, 
and  presently  to  die  in  convulsions,  without  any  trace  of  a  local  action 
of  the  poison  remaining  in  the  stomach.8 

Lavender  alone  is  hardly  ever  employed  as  a  medicine ;  the  only 
use  to  which  it  is  applied  is  for  scenting  clothes  by  scattering  the 
spikes  among  them,  or  placing  the  flowers  inclosed  in  muslin  bags  in 
the  usual  receptacles  of  clothing.  The  oil  of  lavender  (Oleum  La- 
vandulae) may  be  given  internally  in  doses  of  four  or  five  drops  to 
allay  nervous  agitation  or  relieve  nervous  headache.  The  spirit  of 
lavender  (Spiritus  Lavandulae),  made  by  distilling  alcohol  from  the 
flowers,  or  by  dissolving  the  oil  in  alcohol  in  the  proportion  of  a  fluid- 
ounce  of  the  former  to  a  gallon  of  the  latter,  is  used  for  the  same  pur- 
poses occasionally,  but  much  more  frequently  as  a  refreshing  perfume 
in  the  sick-room,  or  as  an  article  for  the  toilet.  The  compound  spirit 
of  lavender  (Spiritus  Lavandulae  Compositus)  is  an  old  and  famous 
medicine  of  the  English  Pharmacopoeia.  It  originally  contained  as 
many  as  thirty  ingredients,  but  is  now  made  by  digesting  cinnamon, 
cloves,  nutmeg,  and  red  saunders  in  a  mixture  of  the  spirit  of  lavender 
and  spirit  of  rosemary.  It  is  a  popular  and  very  efficient  remedy  for 
flatulent  colic,  and  for  gastric  uneasiness,  and  the  accompanying  gene- 
ral depression  produced  by  laborious  digestion.  It  may  be  added  to 
bitter  tonic  infusions  to  increase  their  efficacy  and  to  correct  their  taste. 
The  dose  is  a  fluidrachm. 

1  Lir.  i.  chap.  vi.  2  Lectures,  ii.  159.  »  Handbuch,  i.  C33. 
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MELISSA— Balm. 

Description. — Melissa  officinalis,  a  native  of  the  South  of  Europe, 
is  au  herb  from  one  to  two  feet  high,  consisting  of  several  quadrangu- 
lar stems  rising  from  a  perennial  fibrous  root.  The  upper  leaves  are 
pubescent  and  ovate,  the  lower  cordate.  The  flowers,  which  are 
grouped  on  short  axillary  peduncles,  are  white  or  yellow.  Balm  has 
a  peculiar  fragrance  in  the  fresh  state,  which  has  been  compared  to 
that  of  lemons ;  but  it  is  nearly  inodorous  when  dry.  The  taste  _  is 
slightly  aromatic  and  bitterish.  Its  qualities  depend  upon  an  essential 
oil  which  has  the  peculiar  smell  and  taste  of  the  fresh  plant  in  a  high 
degree.     It  also  contains  bitter  and  astringent  principles. 

History. — Dioscorides  derives  the  name  of  this  plant  from  the  fact 
that  bees  are  very  fond  of  its  flowers,  and  make  the  best  honey  (^7x) 
from  them.  He  speaks  of  the  virtues  of  the  bruised  leaves  when  ap- 
plied to  the  stings  of  insects,  &c,  of  fomentations  made  with  them  to 
provoke  the  menstrual  discharge,  of  the  tea  as  a  mouth-wash  for  tooth- 
ache, &C.1  The  Arabians  attributed  wonderful  virtues  to  this  simple 
herb.  Avicenna  declared  that  it  possesses  an  astonishing  power  of 
cheering  and  strengthening  the  heart.  Its  perfume,  and  its  attenuat- 
ing and  astringent  properties,  render  it  peculiar.  They  do  good  to  all 
the  organs,  clearing  the  brain,  and  purifying  the  blood,  and  are  ser- 
viceable in  all  atrabilious  and  mucous  disorders.  When  chewed,  the 
leaves  sweeten  the  breath  and  allay  thirst ;  they  also  quicken  diges- 
tion, and  relieve  nausea  and  faintness.  Another  writer  says  that  balm 
dispels  drowsiness,  and  expels  flatus  from  the  stomach  and  bowels. 
But,  as  if  to  throw  doubt  upon  such  opinions,  another  Arabian  author 
gravely  assures  us  that  among  its  surprising  qualities  is  this — that  if 
its  roots,  leaves,  and  seeds  inclosed  in  a  bag  are  worn  about  the  per- 
son, they  will  form  an  amulet  to  secure  the  affections  of  one's  friends, 
will  make  all  his  undertakings  succeed,  and  render  him  joyous  and 
happy  so  long  as  he  wears  it.* 

Uses. — Balm  tea  is  a  popular  and  most  refreshing  drink  when  made 
from  the  fresh  plant  and  taken  cold ;  and  the  hot  infusion  of  the  dried 
plant  is  one  of  the  mildest  that  can  be  used  to  assist  the  operation  of 
diaphoretic  medicines.  It  may  be  made  with  from  half  an  ounce  to 
au  ounce  of  the  herb  in  a  pint  of  water. 


MYRISTICA.— Nutmeg. 

Ma  cis. — Mace. 

Description. — Nutmeg  is  the  kernel  of  the  fruit  of  Myristica  fra- 
il ram,  a  native  tree  of  the  Molucca  Islands,  but  now  cultivated  on  the 
Indian  continent  and  the  adjacent  islands,  in  the  West  Indies,  and 
South  America.     It  is  a  handsome  tree  of  from  twenty  to  thirty  feet 

1  Op.  cit.,  lib.  iii.  ch.  c.  2  Ebn  Baithar,  ed.  Sontlieiiner,  i.  109. 
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in  height,  with  leaves  bright  green  upon  their  upper  surface  and 
whitish  beneath,  and  pale  yellow  flowers,  of  which  the  male  and  female 
grow  upon  different  trees.  Three  crops  of  the  fruit  are  said  to  be  pro- 
duced annually  in  the  Moluccas.  It  is  about  the  size  of  a  peach,  yel- 
low when  ripe,  and  as  its  fleshy  part  dries  it  divides  in  the  middle, 
disclosing  a  thin  brown  shell  enveloping  the  kernel,  surrounded  by  a 
yellowish-brown  and  reticulated  membrane  (arillus),  which  is  the 
officinal  mace.  The  nutmeg,  or  kernel,  is  of  rounded  oval  shape, 
depressed  at  either  end,  of  a  grayish-brown  color,  and  marked  by  irre- 
gular furrows.  Internally  the  surface  of  a  section  is  lighter  in  color 
than  the  outside,  but  is  traversed  by  reddish  veins  which  contain  an 
essential  oil.  Owing  to  this  oil  nutmeg  is  not  easily  pulverized,  but 
may  be  readily  crushed  or  cut.  Its  odor  is  strong,  aromatic,  and 
grateful,  and  its  taste  is  oily,  warm,  and  acrid. 

The  constituents  of  nutmeg  are  mainly  a  volatile  and  a  fixed  oil. 
The  former  is  obtained  by  distillation  with  water,  is  colorless  or  pale 
yellow,  of  a  viscid  consistence,  and  has  the  odor  and  taste  of  nutmeg. 
It  is,  however,  separable  into  two  oils,  one  of  which  is  lighter  and  the 
other  heavier  than  water.  The  fixed  oil  is  procured  by  subjecting  a 
paste  of  nutmegs  to  heat  and  pressure.  It  is  an  orange-colored  soft- 
solid,  having  the  peculiar  odor  of  the  volatile  oil. 

History. — It  does  not  appear  probable  that  the  Greeks  or  Eomans 
were  acquainted  with  nutmegs  or  mace.  The  earliest  account  which 
we  possess  of  them  is  contained  in  the  writings  of  the  Arabian  physi- 
cians ;  in  these  reference  is  made  to  the  Indian  origin  of  the  nutmeg. 
Avicenna  states  that  it  is  useful  in  impaired  vision,  and  dysuria,  that 
when  mixed  with  oil  and  also  in  pessaries,  it  is  anodyne,  and  that  it 
stops  vomiting.  Ehazes  says  that  it  is  good  for  the  stomach  and  liver, 
and  Isaac  Ben  Amran  that  it  is  carminative,  and  is  useful  in  various 
spots  and  eruptions  on  the  skin.  In  general,  according  to  another 
writer,  it  strengthens  and  warms  the  relaxed  stomach,  and  cures  diar- 
rhoea depending  upon  atony  of  the  intestines,  &C.1  In  the  Molucca 
Islands  and  on  the  continent  of  India  it  is  considered  one  of  the  most 
valuable  medicines  in  dyspeptic  complaints  and  in  all  cases  requiring 
cardiacs  and  corroborants ;  it  is  likewise  prescribed  for  such  puny 
children  as  appear  to  suffer  much  in  weaning.2 

Action.  On  Animals. — Mitscherlich,  who  administered  the  volatile 
oil  of  nutmeg  to  rabbits,  found  that  six  drachms  proved  fatal  in  thir- 
teen hours  and  a  half.  The  following  were  the  principal  symptoms 
produced  by  it :  Increased  activity  and  force  of  the  circulation,  rest- 
lessness, followed  by  muscular  weakness,  bloody,  strong-smelling  urine, 
then  diminished  action  of  the  heart,  labored  breathing,  coldness,  and 
death  without  convulsions.3 

On  Man. — Bontius  states  that  nutmeg  has  a  narcotic  propertv,  and 
that  he  had  seen  persons  unaccustomed  to  its  use  lie  immovable  and 
speechless  in  consequence  of  having  eaten  too  largely  of  it.4  Cullen 
relates  the  case  of  a  person  who,  having  taken  by  mistake  two  drachms 

1  Paulus  2Egixeta  (Syd.  Soc.  ed.),  iii.  436,  Ebn  Baitiiar,  i.  269. 

2  AIKSMB,  Mat.  Ind.,  i.  249. 

3  Arzneimittellehre,  ii.  148.  *  De  Med.  Indonim,  p.  47. 
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or  a  little  more  of  powdered  nutmeg,  was  seized  with  drowsiness 
which  increased  to  stupor  and  insensibility  followed  by  delirium. 
These  symptoms  continued  for  six  hours.'  Purkinje  took  a  nutmeg 
fasting,  piecemeal  and  with  sugar.  The  whole  day  long  his  senses 
were  dull  and  his  limbs  heavy,  his  mind  was  not  disturbed,  but  a  glass 
of  wine  after  breakfast  affected  him  unusually.  One  afternoon,  after 
he  had  taken  three  nutmegs,  he  immediately  fell  asleep  and  passed 
between  two  and  three  hours  in  a  dreamy  but  pleasant  state.  At  the 
end  of  this  time  he  went  out,  and,  although  he  had  full  command  of 
his  muscles,  his  dreamy,  half-unconscious  state  continued.  For  several 
days  afterwards  wine  excited  him  in  an  unusual  degree.2  Ainslie 
mentions  that  although  mace  is  a  favorite  medicine  with  the  Hindoo 
doctors,  they  generally  administer  it  cautiously,  from  having  ascer- 
tained that  an  overdose  is  apt  to  produce  dangerous  stupor  and  intoxi- 
cation.3 Pereira  was  acquainted  with  a  case  in  which  the  narcotic 
effects  of  a  whole  nutmeg  had  been  several  times  experienced.4  It 
does  not  appear  to  have  proved  fatal  in  any  case.  The  volatile  oil 
acts  locally  as  a  mild  rubefacient. 

Uses. — Nutmeg  is  very  little  employed  as  a  medicine,  but  almost 
wholly  as  a  condiment  for  preparations  of  milk  and  farinaceous  sub- 
stances. In  Germany  it  is  frequently  used  to  promote  the  digestion 
of  oleraceous  plants,  particularly  cabbage  and  cauliflower.  Mace  is 
still  more  commonly  employed  to  season  food,  and  especially  soups 
and  pastry.  Powdered  nutmeg  may  be  given  in  cases  of  simple  debi- 
lity of  the  stomach  in  the  same  manner  as  other  aromatics,  and  in 
doses  of  from  five  to  twenty  grains.  The  volatile  oil  may  be  prescribed 
in  the  dose  of  two  or  three  drops;  and  spirit  of  nutmeg  (Spiritus  My- 
risticle)  in  doses  of  one  or  two  fluidrachms.  They  are  used  chiefly 
for  the  purpose  of  flavoring  medicines.  The  oil,  however,  on  account 
of  its  rubefacient  action,  is  sometimes  applied  externally  by  friction, 
either  alone  or  as  an  ingredient  of  stimulating  liniments. 


MENTHA   PIPERITA.  — Peppermint. 

Description. — Peppermint  is  the  herb  of  Mentha  piperita,  a  small 
perennial  plant,  which  is  largely  cultivated  in  England  and  in  this 
country.  It  is  also  found  on  the  continent  of  Europe,  but  of  inferior 
quality.  It  has  an  upright  and  smooth  stem ;  dark-green,  smooth, 
opposite,  petiolate,  ovate-oblong,  and  serrate  leaves ;  numerous  purple 
flowers,  arranged  in  terminal  obtuse  spikes,  interrupted  at  the  base. 
The  odor  of  peppermint  is  very  strong  and  pungent,  and  it  has  a  hot 
and  somewhat  bitter  taste,  which  is  followed  by  a  sense  of  coolness 
when  the  breath  is  drawn  rapidly  into  the  mouth.  These  qualities 
are  very  feeble  in  the  dried  herb,  and  they  depend  upon  a  volatile  oil 
which  abounds  in  the  fresh  plant,  and  is  obtained  by  distillation  with 

'  Mat.  Med.,  ii.  204.  2  Wibmf.r,  Wirkuti?,  &c,  iii.  30S. 

^  Op.  cit.,  i.  201.  «  Mat.  Med.,  3d  Am.  ed.,  ii.  415. 
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water.  When  recently  prepared  it  is  colorless,  but  it  acquires  a  faint 
green  tinge  and  then  becomes  reddish  by  age.  Besides  this  oil. 
peppermint  also  contains  a  crystallizable  stearoptine  or  peppermint- 
camphor,  and  a  fatty  oil  capable  of  becoming  rancid. 

History. — Several  species  of  mint  were  used  by  the  ancients,  one 
of  which,  called  'HSvoopov,  is  generally  believed  to  be  Mentha  sativa,  L., 
but  M.  piperita  is  supposed  to  be  a  native  of  England.  Guibourt 
states  that  the  older  botanists  of  the  continent,  as  Bauhin,  Geoffroy, 
&c,  make  no  mention  of  it,  but  that  it  abounds  and  is  much  used  in 
China.1  Dioscorides  and  the  Arabians  describe  at  great  length  the 
virtues  of  many  kinds  of  mint,  but  none  of  them  are  thought  to  be 
the  present  officinal  species. 

Action  and  Uses. — The  action  of  peppermint  is  that  of  a  simple 
carminative  stimulant.  An  infusion  of  the  fresh  herb,  made  in  the 
proportion  of  half  an  ounce  to  a  pint  of  boiling  water,  may  be  given 
in  doses  of  a  wineglassful,  in  cases  of  flatulent  colic,  but  for  this 
purpose  the  spirit  of  peppermint  (Spiritus  Mentha  Piperita)  is  pre- 
ferable, in  doses  of  from  five  to  twenty  drops  mixed  with  a  wine- 
glassful  of  hot  water,  and  sweetened.  This  remedy  for  the  painful 
affection  referred  to  is  almost  universally  employed  in  domestic 
practice.  Infantile  cases  are  often  treated  by  applying  the  fresh 
bruised  herb  to  the  abdomen.  A  similar  application  is  very  efficient 
in  cases  of  cholera  morbus  in  children  and  even  in  the  adult.  The 
spirit  of  peppermint  is  made  by  dissolving  a  fluidounce  of  the  oil  in 
fifteen  fluidounces  of  alcohol. 

According  to  M.  Pidoux,  the  warm  infusion  of  peppermint  is 
remarkably  efficacious  in  dysmenorrhcea,  attended  with  chilliness, 
pandiculation,  muscular  and  especially  rending  uterine  pains.  Young 
chlorotic  females  are,  also,  he  remarks,  subject  to  gastralgia  and 
enteralgia  after  meals,  which  are  relieved  by  this  infusion ;  and  it 
also,  if  taken  in  the  interval  between  meals,  prevents  such  attacks. 
Nervous  headaches,  palpitations  of  the  heart,  hiccup,  &c,  are  often 
dissipated  by  its  means.  This  writer  recommends  it  as  an  ordinary 
drink  in  typhoid  affections,  in  the  cold  stage  of  Asiatic  cholera,  and 
in  other  excessive  fluxes.2 

Peppermint  water  (Aqua  Mentha  Piperita)  is  made  by  dissolving 
half  a  fluidrachm  of  oil  of  peppermint  in  two  pints  of  water  by  the 
intervention  of  carbonate  of  magnesia.  It  contains  nearly  a  minim 
of  the  oil  in  each  ounce  of  water.  It  is  used  as  a  vehicle  for  many 
medicines  that  tend  to  produce  nausea  or  to  gripe,  and  may  be  pre- 
scribed in  doses  of  three  fluidounces  or  less.  But  it  is  much  less  ac- 
ceptable to  the  stomach  than  spearmint  water. 

Peppermint  lozenges  (Trochisci  Mextele  Piperita),  made  with  oil 
of  peppermint,  sugar,  and  mucilage  of  tragacanth,  are  used  to  relieve 
flatulence  and  colic,  and  to  prevent  sea-sickness.  This  and  the  other 
preparations  of  peppermint  are  apt  to  excite  gastric  pain  in  persons 
who  are  well  and  who  partake  of  them  immoderately. 

1  Hist,  des  Drogues  Simples,  ii.  426. 

2  Therapeutique,  5eme  ed.,  ii.  475. 
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MENTHA   VIRIDIS.  — Spearmint. 

Description. — Spearmint  is  the  herb  of  Mentha  viridis,  an  herba- 
ceous perennial  plant,  a  native  of  the  milder  parts  of  Europe,  of 
Africa,  and  America,  flourishing  best  in  a  moist  soil.  It  has  an  erect, 
smooth  stem,  and  lanceolate,  subsessile,  unequally  serrated  leaves  of 
a  light-green  color.  The  flowers  are  purplish,  and  arranged  in  elon- 
gated pointed  spikes.  Its  smell  and  taste  are  less  intense  than  those 
of  peppermint,  and  to  most  persons  they  are  more  agreeable.  They 
depend  upon  a  volatile  oil,  which  is  much  less  abundant  than  in  pep- 
permint. 

Uses. — Spearmint  is  employed  medicinally  for  the  same  purposes 
as  peppermint,  and  exhibits  the  same  powers  in  a  lower  degree. 

The  officinal  preparations  of  this  medicine  are  the  volatile  oil  (Oleum 
Mentha  Viridis),  of  which  the  dose  is  from  one  to  six  drops ;  the 
spirit  of  spearmint  (Spiritus  Mentele  Viridis),  of  which  from  ten  to 
forty  drops,  properly  diluted,  may  be  given  at  a  dose ;  and  spearmint 
water  (Aqua  Mentha  Viridis),  which  may  be  prescribed  in  teaspoon- 
ful  or  larger  doses.  The  last-mentioned  preparation  is  the  only  one 
much  used,  and  chiefly  as  a  vehicle  for  medicines  of  an  unpleasant 
taste,  or  which  are  apt  to  nauseate. 


MONARDA.  —  Horsemint. 

Description.— Monarda  is  the  herb  of  Monarda  punctata,  an  indi- 
genous herbaceous  plant,  found  in  light  sandy  soils  from  New  Jersey 
to  Florida.  Its  stems  are  from  one  to  three  feet  high,  obscurely  quad- 
rangular, whitish,  and  downy.  The  leaves  are  oblong-lanceolate, 
smooth,  serrate,  punctate,  and  tapering  to  a  short  footstalk.  The  flowers 
are  yellow,  spotted  with  brown,  disposed  in  numerous  whorls,  and 
having  lanceolate  colored  bracts  extending  beyond  the  whorls.  '  The 
whole  herb  contains  a  volatile  oil,  on  which  its  virtues  depend,  and  it 
has  a  strong  aromatic  odor,  and  a  warm,  pungent,  bitterish  taste.  The 
oil  is  of  a  reddish  amber  color,  and  has  an  exceedingly  pungent  smell 
and  taste.  ° 

Action  and  Uses.— Horsemint  was  first  brought  into  notice  as  a 
medicine  by  Dr.  E.  A.  Atlee  in  1819.1  He  states  that  it  was  popularly 
regarded  as  a  diaphoretic,  diuretic,  and  carminative,  and  that  its  vola- 
tile oil  is  a  powerful  irritant,  and  even  capable  of  vesicating  the  skin 

1  he  warm  infusion  of  horsemint  is  an  excellent  diaphoretic  in  recent 
and  mild  cases  of  rheumatism  and  bronchitis,  and  like  other  medicines 
of  its  class,  occasionally  proves  emmenagogue.  Elliott  attributes  the 
latter  quality  especially  to  the  root.  The  cold  infusion  is  said  to  have 
diuretic  qualities. 

The  essential  oil,  pure,  or  diluted  with  alcohol  or  tincture  of  cam- 
phor, was  used  by  Pr.  Atlee  as  a  liniment  for  chronic  rheumatism  and 

'  Am.  Med.  R<>cor.ler,  ii.  496. 
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various  local  pains,  in  hemiplegia  and  other  forms  of  paralysis;  and  in 
one  case  of  deafness,  of  several  months'  duration,  hearing  was  restored 
by  bathing  the  scalp  with  the  undiluted  oil.  lie  believed  it  to  be  of 
great  servTce  as  a  stimulating  embrocation  in  the  low  stage  of  epidemic 
typhus,  and  in  the  advanced  period  of  cholera  infantum,  when  rubbed 
upon  the  abdomen.  Dr.  Eberle  also  found  the  latter  application  ser- 
viceable in  allaying  gastric  irritability,  and  arousing  the  powers  of 

life. 

Administration. — An  infusion  of  horsemint,  made  with  half  an 
ounce  of  the  herb  and  a  pint  of  water,  may  be  prescribed  in  wineglassful 
doses.  Of  the  volatile  oil  (Oleum  Monardje),  two  or  three  drops  may 
be  given  internally,  mixed  with  sweetened  water.  As  a  rubefacient 
the  oil  should  be  diluted  with  from  two  to  four  parts  of  olive  oil  or  of 
soap  liniment,  unless  an  immediate  and  powerful  impression  is  required. 
In  that  case  it  may  be  applied  pure. 

Petroselinum,  vid.  Diuretics. 

PIMEXTA.-PlMENTO. 

Description. — Pimento  is  the  name  given  to  the  dried  unripe  ber- 
ries of  Eugenius  Pimenta,  a  tall  and  beautiful  evergreen  tree  of  the 
island  of  Jamaica.  Its  foliage  is  very  dense,  and  the  leaves  are  about 
four  inches  long,  of  a  deep  shining  green  color,  elliptical,  and  veined. 
The  flowers  are  numerous,  small,  of  a  greenish  white  color,  and  are 
arranged  in  terminal  panicles.  The  fruit  is  a  dark  purplish,  two- 
seeded  berry,  crowned  with  a  persistent  calyx,  smooth,  shining,  succu- 
lent, and  containing  two  uniform  flattened  seeds.  When  dry,  and  as 
found  in  commerce,  the  berry  is  about  the  size  of  a  pepper-corn, 
brown,  dull,  rough,  and  umbilicated  at  the  summit.  The  taste  of 
pimento  is  very  strong  and  agreeable,  and  its  smell,  which  has  some 
resemblance  to  that  of  cinnamon,  cloves,  and  nutmeg  together,  has 
procured  for  it  the  popular  name  of  allspice.  It  is  also  called  Jamaica 
pepper,  in  reference  to  its  origin. 

The  virtues  of  pimento  depend  chiefly  upon  its  essential  oils.  Of 
these  one  is  volatile  (Oleum  Piment^e),  and  the  other  fixed.  The 
former  is  very  abundant,  constituting  about  six  per  cent,  of  the  dried 
berries,  and  possesses  all  the  active  properties  of  oil  of  cloves.  The 
fixed  oil  has  a  greenish  color,  a  rancid  odor,  and  an  acrid,  burning 
taste. 

Action  and  Uses. — Pimento  is  an  aromatic  stimulant,  and,  like 
other  substances  of  its  class,  is  used  as  a  condiment  to  stimulate  the 
digestive  organs  when  they  are  suffering  from  exhaustion,  and  parti- 
cularly from  that  debility  caused  by  the  prolonged  heats  of  summer 
in  tropical  regions.  In  medical  practice  it  is  chiefly  prescribed  to  re- 
lieve flatulence,  to  augment  the  effect  of  vegetable  tonics,  and  to  cor- 
rect the  tendency  of  several  purgatives  to  produce  griping,  or  the 
nauseous  taste  of  several  medicines. 
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PIPER.  — Black  Pepper. 

Description.— Black  pepper  is  the  dried,  unripe  berry  of  Piper 
nigrum,  a  perennial,  climbing  vine,  wbich  is  a  native  of  the  East  In- 
dies, and  is  extensively  cultivated  on  the  Malabar  coast,  the  Malay 
peninsula,  in  Java,  Sumatra,  and  other  islands.  The  berries,  which 
are  in  long,  tapering  clusters,  are  round,  about  the  size  of  a  pea,  at 
first  green,  then  red,  and  afterwards  black. 

As  found  in  commerce  the  unripe  berry  is  nearly  black,  and 
shrivelled.  Internally  there  is  a  white  kernel,  which  is  hard  without, 
but  farinaceous  in  the  centre.  It  has  the  hot,  biting,  pungent  taste 
with  which  every  one  is  familiar.  A  variety,  known  as  white  pepper, 
is  made  from  the  ripened  berry,  by  soaking  it  in  water,  and  then  re- 
moving the  exterior  dark  pulp  by  friction.  But  in  this  process  a 
portion  of  the  active  properties  of  the  berry  is  lost.  These  depend 
chiefly  upon  a  crystallizable  principle  called  piperin,  an  acrid  resin, 
and  a  volatile  oil. 

Piperin  was  discovered  by  (Ersted,  in  1819,  and  regarded  by  him 
as  a  halogen  body,  and  as  the  cause  of  the  peculiar  taste  of  pepper. 
Pelletier  alleged,  however,  that  this  substance,  when  pure,  is  devoid 
both  of  taste  and  smell,  and  is  related  to  the  resins  rather  than  the 
alkalies.  Dr.  Christison's  examination  of  piperin  agrees  in  its  results 
with  those  of  (Ersted.  This  substance  is  obtained  in  colorless  rhom- 
bic crystals,  insoluble  in  water,  but  soluble  in  alcohol.  The  acrid  resin, 
or  concrete  oil,  is  liquid  at  a  little  above  the  freezing  point  of  water, 
has  an  exceedingly  pungent  and  acrid  taste,  and  is  soluble  in  alcohol 
and  ether.  The  volatile  oil  is  separable  by  distillation  with  water,  is 
colorless  when  fresh,  and  has  the  odor  and  taste  of  pepper  in  a  marked 
degree. 

History. — Pepper  was  very  anciently  used  as  a  medicine.  It  is 
repeatedly  referred  to  in  the  Hippocratic  writings,  and  mentioned  as 
a  stimulant  expectorant,  as  adapted  to  quicken  labor,  &c.  Theophras- 
tus  describes  the  round  and  the  long  species,  and  their  calefacient  ope- 
ration, and  also  states  that  they  are  antidotes  to  hemlock.1  Diosco- 
rides  mentions  the  Indian  origin  of  pepper,  but  appears  to  confound 
Piper  longum  and  P.  nigrum.  The  former  he  says  is  the  stronger  of 
the  two,  and  adds  that  black  pepper  has  more  virtues  than  white.  All 
sorts,  he  remarks,  are  healing,  diuretic,  maturative,  drawing,  and  re- 
solvent, and  remove  opacities  of  the  cornea,  and,  both  internally  and 
externally  employed,  cure  chills  which  precede  periodical  fevers,  are 
antidotes  to  the  bites  of  serpents,  provoke  the  discharge  of  the  dead 
foetus,  and  prevent  conception  if  applied  by  the  female  immediately 
after  coition  as  a  suppository  in  the  vagina ;  they  are  useful  in  coughs 
and  pulmonary  complaints,  relieve  colic,  and,  when  used  as  condiments, 
excite  the  appetite  and  improve  digestion.3  Celsus  mentions  both 
long  and  round  pepper3  as  diuretics,  and  recommends  drinking  hot 
water  with  pepper  to  prevent  the  chill  of  intermittent  fever.4     The 

1  Hist.  Plant.,  ix.  xxii.  2  Mat.  Med.,  ii   cliii. 

3  Book  ii.  ch.  xxxi.  *  Book  iii.  ch.  xii. 
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use  of  pepper  for  the  cure  of  intermittents  is  strongly  recommended 

bv  Stephanus,  in  his  Commentary  on  Galen.1  Rhazes  speaks  of  pep- 
per as  unsuitable  for  warm,  but  as  well  adapted  to  cold  temperaments, 
and  warns  against  its  use  those  who  are  affected  with  ulcers  of  the 
bowels,  with  ardor  urinoe,  or  inflammations  of  the  liver.  Other  Ara- 
bian writers  recommend  it  as  an  application  to  carious  teeth,  for  the 
relief  of  pain  ;  as  a  remedy  for  alopecia,  when  the  bald  scalp  is  rubbed 
with  a  mixture  containing  it,  along  with  salt  and  garlic  ;  as  an  appli- 
cation in  farinaceous  poultices  in  some  cutaneous  eruptions,  and  mixed 
with  diachylum  plaster  to  discuss  cedematous  swellings,  and  allay  flat- 
ulent distension  of  the  bowels  ;  with  olive  oil  as  a  liniment  for  para- 
lyzed and  insensible  parts ;  with  astringent  substances  for  the  relief  of 
micturition  in  persons  of  a  cold,  phlegmatic  habit,  &c.2  Ettmuller. 
Bartholin,  Ernestus,  Kunrad,  and  Schroder,  in  the  last  century,  fur- 
nished examples  of  the  cure  of  intermittent  fever  by  this  medicine.3 
In  some  parts  of  Europe,  also,  an  infusion  of  pepper  in  brandy  was  a 
popular  remedy  for  this  disease.  The  native  doctors  of  India  prescribe 
an  infusion  of  roasted  pepper  to  arrest  vomiting  in  cholera,  and  pre- 
pare with  it  a  kind  of  liniment  which  they  suppose  to  have  sovereign 
virtues  in  rheumatism." 

Action  and  Uses. — Applied  to  the  skin,  powdered  pepper  occasions 
severe  pain  and  redness;  in  the  mouth  and  throat,  in  large  quantities,  it 
excites  intense  burning;  and  in  the  stomach  a  sense  of  diffusive  warmth, 
with  some  acceleration  of  the  pulse.  In  very  large  doses  it  appears 
sometimes  to  have  produced  alarming  symptoms.  Van  Swieten  re- 
lates the  case  of  a  man  who  had  swallowed  a  large  quantity  of  ground 
pepper  and  was  seized  with  a  severe  and  dangerous  fever  ;  'Wendt  a  case 
in  which  intestinal  inflammation  and  delirium  ensued;  Lange  one  of  a 
person  who  became  delirious  after  taking  two  spoonfuls  of  pepper  in 
wine;  Ja?ger  the  case  of  a  man  who  had  taken  from  three  to  four 
drachms  of  pepper  in  a  glass  of  brandy,  and  was  soon  afterwards 
found  in  convulsions;  on  recovering  his  consciousness,  he  complained 
of  burning  pain  in  the  throat  and  stomach,  was  extremely  thirsty,  and 
vomited  all  the  drink  that  he  swallowed.  In  another  case  a  young 
man  took  thirty  white  pepper-corns  in  brandy.  Violent  burning  heat 
in  the  epigastrium,  thirst,  and  rigors  ensued.  On  the  following  day  a 
pain,  compared  to  the  heat  of  a  live  coal,  was  felt  in  the  region  of  the 
duodenum.  For  three  days  these  symptoms  continued,  with  consti- 
pation and  fever,  and  in  spite  of  the  administration  of  several  doses  of 
sweet  oil  and  an  enema.  A  dose  of  castor  oil  was  then  given,  after 
which  the  pain  shifted  its  seat,  and  gradually  subsided  when  the  pep- 
per-corns had  been  discharged.5  In  treating  intermittent  fever  with 
piperin,  Chiappa  observed  that  generally  after  its  administration,  a 
burning  sensation  in  the  stomach,  and  sometimes  in  the  throat,  was 
complained  of,  and  not  unfrequently  heat  in  the  rectum  and  the  whole 

1  Paulcs?  iEoixETA,  Comment.  (Syd.  Soc.  ed.),  iii.  295. 

2  Ebs  Baithar,  ed.  Sontheimer,  ii.  261. 

3  Murray,  A  pp.  Med.,  v.  32  ;  Alstok,  Mat.  Med.,  ii.  312. 

4  AiRfLiB,  Mater.  Ind.,  i.  304.         6  Wjbmer,  Wirkung  der  Arzneim.   iv.  218. 
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abdomen ;  in  two  cases  the  eyes  became  injected,  and  the  eyelids,  lips, 
and  nose  were  swollen.1 

These  cases  prove,  what  daily  observation  also  shows,  that  the  action 
of  black  pepper  is  rather  that  of  a  local  than  a  diffusible  stimulant. 
It  stimulates  the  feeble  digestion,  and  enables  the  stomach  to  appro- 
priate food  which,  without  its  aid,  would  not  be  assimilated,  and  at  the 
same  time  prevents  the  formation  of  flatus  or  provokes  its  discharge. 
Its  local  action  upon  the  rectum  led  to  its  being  anciently  employed 
as  a  remedy  for  haemorrhoids,  and  this  practice  has  been  imitated  in 
modern  times,  first  empirically  in  the  form  of  Ward's  paste,  a  nostrum 
which  had  great  vogue  in  London,  and  subsequently  by  the  compound 
confection  of  pepper,  of  which  Sir  B.  Brodie  recommends  a  piece  the 
size  of  a  nutmeg  to  be  taken  three  times  a  day ;  and  he  states  that  very 
severe  cases  of  piles  are  sometimes  cured  by  it.2  In  some  cases  of 
fistula  in  ano,  of  gleet,  and  of  leucorrhoea,  pepper  has  been  found  very 
serviceable ;  in  the  second  of  these  affections,  however,  it  is  probably 
inferior  to  cubebs. 

The  treatment  of  intermittent  fever  by  black  pepper  has  already 
been  mentioned  as  an  ancient  method  of  practice,  and  in  modern  times 
it  has  been  revived  by  the  use  of  piperin,  and  of  pepper  itself.  In 
1816,  Louis  Frank,  of  Parma,  after  having  in  vain  endeavored  to  cure 
a  tertian  ague  with  bark,  and  afterwards  with  opium,  prescribed  six 
pepper-corns  to  be  taken  twice  a  day,  and  afterwards  increased  the 
dose  to  nine.  A  cure  was  speedily  effected.  Afterwards  he  treated 
seventy  persons  affected  with  intermittent  fever,  and  in  the  majority 
the  disease  was  arrested  after  the  second  or  third  paroxysm.  The 
cases  of  relapse  were  rare,  more  so  than  when  bark  was  used.3  In 
1824,  Miccoli,  of  Eavenna,  Bertini,  of  Turin,  Simonetti,  of  Pesaro,  and 
Gordini,  of  Leghorn,  used  piperin  successfully,  the  first  in  twenty-two 
cases,  and  the  others  in  a  smaller  number.4  Kiedmiiller,  of  Nuremberg, 
is  reported  to  have  treated  five  hundred  cases  very  successfully  with 
this  remedy.5  Dr.  Hartle,  of  Trinidad,  states  that  in  the  intermittents 
of  that  island  he  found  piperin  to  eradicate  the  disease  when  quinia 
failed  ;8  and  Dr.  Blom  considered  this  substance  particularly  applicable 
in  cases  which  resist  quinia,  or  which  frequently  relapse  in  spite  of  the 
use  of  that  medicine.7  The  preceding  summary  of  the  principal  re- 
ports which  have  been  published  concerning  the  use  of  this  medicine 
for  the  cure  of  intermittent  fever  leaves  no  doubt  of  its  efficacy,  and 
shows  that  it  is  not  to  be  overlooked  in  the  list  of  anti-periodic  reme- 
dies. Probably  its  real  value  consists  in  its  stimulant  operation,  and 
in  that  it  is  particularly  applicable,  on  the  one  hand,  to  very  mild  cases 
of  the  disease,  and  on  the  other,  to  those  chronic  forms  which  are 
often  sustained  by  want  of  tone  in  the  system  generally,  and  by  de- 
bility of  the  digestive  organs  in  particular.  In  such  cases,  as  appears 
in  the  history  of  many  tonic  and  stimulant  medicines,  any  strono-  ex- 
citant is  occasionally  adequate  to  the  cure.     Under  circumstances  like 

1  Dierbach,  Neueste  Entdeck.,  ii.  354.  2  Lectures  (Am.  ed.),  p.  312. 

3  Jour.  Complement.,  viii.  371.  *  Revue  Med.,  xiv.  294;  xix.  313. 

5  Tbootbbbad  and  Pidopx,  op.;cit.,  5eme  ed.,ii.  502. 

6  Edinb.  Med.  and  Surg.  Jour.,  Jan.  1841.  7  DlEBBACH,  op.  cit.,  ii.  331. 
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those  referred  to,  the  association  of  black  pepper  with  quinia  or  bark 
is  probably  more  efficacious  than  the  administration  of  either  medicine 

alone.  . 

Administration. — Powdered  pepper  may  be  given  as  a  stomachic 
stimulant  in  doses  of  from  five  to  twenty  grains,  or  as  a  condiment 
freely  mixed  with  the  food.  As  an  antiperiodic,  eight  or  ten  grains 
of  whole  pepper  may  be  prescribed  two  or  three  times  a  day.  The 
ethereal  fltiid  extract  (Oleobesin  A  Piperis),  or  o\eoresm  of  black  peppn; 
may  be  directed  as  a  stimulant  in  doses  of  one  or  two  minims  properly 
guarded  in  emulsion  or  pill.  Piperin  may  be  given  in  doses  of  from 
one  to  ten  grains. 


ROSMARINUS.— Rosemary. 

Description. — Rosmarinus  officinalis,  the  plant  whose  tops  consti- 
tute this  medicine,  is  a  native  of  Europe  near  the  shores  of  the  Medi- 
terranean, but  it  is  cultivated  in  other  European  countries  and  in  the 
United  States.  It  is  a  small  evergreen  shrub  with  numerous  erect 
branches,  and  opposite,  sessile,  linear  leaves,  smooth  and  green  upon 
the  upper  surface,  and  white  and  downy  beneath.  The  flowers,  of  a 
pale  blue  color,  are  gathered  into  small  clusters  in  the  axillae  of  the 
upper  leaves.  The  flowering  tops  have  a  strong  and  peculiar  odor  due 
to  a  volatile  oil.  They  are  eagerly  sought  as  food  for  bees,  and  it  is 
to  them  that  the  honey  of  Narbonne  owes  the  flavor  for  which  it  is  so 
justly  famous. 

The  volatile  oil  is  yielded  by  distillation  of  the  fresh  tops  in  the 
proportion  of  from  one-fourth  of  one  to  one  per  cent.  It  is  a  trans- 
parent white  or  amber-colored  liquid,  and  sometimes  even  greenish, 
with  the  characteristic  odor  of  rosemary,  and  an  acrid,  aromatic,  and 
burning  taste.  On  exposure  to  the  air  it  deposits  a  large  quantity  of 
stearoptene. 

History. — Rosemary  was  very  anciently  known,  and  employed  in 
medicine.  Theophrastus  describes  the  stimulating  properties  of  its 
herb  and  root,  and  ascribes  to  it  emmenagogue,  diuretic,  and  galacta- 
gogue  virtues.1  To  this  account  Dioscorides  subjoins  that  it  is  dis- 
cutient,  is  good  for  haemorrhoids  and  other  diseases  of  the  anus,  and 
relieves  colic.2  An  Arabian  writer,  besides  mentioning  the  virtues 
here  attributed  to  the  plant,  states  that  it  is  carminative,  removes  ob- 
structions of  the  liver  and  spleen,  is  also  expectorant,  'and  useful  in 
cases  of  asphyxia,  of  dyspnoea,  and  dropsy.3  Murray  styles  it  one  of 
the  most  potent  aromatics  of  its  class,  in  stimulating  and  sustaining 
the  nervous  system,  and  in  dissipating  and  resolving  swell  in  o-s  and 
indurations.  He  speaks  of  its  remarkable  power  as  a  diaphoretic 
emmenagogue,  and  carminative;  says  that  it  is  justly  esteemed  in 
nervous  disorders,  such  as  loss  of  memory,  vertigo,  and  paralysis  • 
and  adds  that  it  is  regarded  as  efficacious  in  humfd'  asthma  and  in 

i  De  Nat.  Plant.,  lib.  ix.  cap.  xii.  *  Op.  cit.,  lib.  iii.,  cap.  Ixxii. 

3  Ebx  Baithar,  ed.  SoiHbe.iner,  i.  73. 
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strumous  enlargement  of  the  cervical  glands.1  A  distilled  spirit  in 
which  rosemary  is  associated  with  lavender  flowers,  or  with  sage  and 
ginger,  has  become  famous  under  the  name  of  Aqua  Hunganca.  It  is 
a  delightful  perfume,  but  has  also  marvellous  virtues  attributed  to  it 
by  the  credulous. 

Action  and  Uses.— According  to  Strumpf,  the  oil  of  rosemary  is 
an  active  poison,  even  more  so  than  oil  of  savine  or  of  mustard.  In 
the  dose  of  a  scruple  it  destroyed  a  rabbit  after  occasioning  spasms.2 
A  case  of  death  is  recorded  in  a  child  three  or  four  years  old,  from  a 
mixture  of  six  measures  of  this  oil,  and  two  of  oil  of  wormseed,  given 
in  repeated  doses  of  a  tablespoonful.3 

Eosemary  is  used  medicinally  to  relieve  colic,  to  promote  menstrua- 
tion, and  allay  slight  nervous  derangement  depending  upon  debility. 
The  oil  is  emploj^ed  as  an  ingredient  of  ointments  and  liniments 
intended  to  be  applied  by  friction  to  rheumatic  or  'paralyzed  muscles, 
to  swellings  left  by  inflammation,  or  produced  by  chronic  scrofulous 
enlargement  of  the  glands,  to  bruises,  sprains,  &c,  and  to  the  scalp  to 
promote  the  growth  of  the  hair.  The  vapor  of  the  oil  produced  by 
rubbing  a  few  drops  between  the  palms  of  the  hands,  and  then  allowed 
to  come  in  contact  with  the  eyes,  has  been  used  with-  advantage  in 
weakness  of  these  organs  from  nervous  exhaustion. 

Administration. — An  infusion  of  rosemary  prepared  with  from 
120  to  240  grains  of  the  plant  to  half  a  pint  of  water,  may  be  pre- 
scribed in  tablespoonful  doses.  The  volatile  oil  (Oleum  Eosmarini) 
may  be  given  in  doses  of  from  two  to  four  drops.  This  preparation 
is  seldom  used  internally  or  alone,  but  enters  into  the  composition  of 
various  stimulant  liniments  and  tinctures. 


RUTA.  — Rue. 

Description. — The  leaves  of  Ruta  graveolens,  a  native  of  southern 
Europe,  but  cultivated  in  England  and  the  United  States.  Eue  is 
a  perennial  plant  two  or  three  feet  high,  much  branched,  woody,  on 
the  mairf  stem  covered  with  a  rough  bark,  but  smooth  and  green 
upon  the  smaller  branches.  The  leaves  are  fleshy,  doubly  pinnated, 
smooth,  glaucous,  and  slightly  tomentose.  The  flowers  are  of  a  pale 
greenish  yellow,  in  terminal  corymbose  panicles,  and  are  succeeded 
by  four-lobed  gibbous  capsules,  containing  numerous  blackish  angular 
seeds. 

The  plant  exhales  a  strong  aromatic  but  disagreeable  odor,  and  has 
a  bitter,  hot,  and  acrid  taste.  Its  active  properties  depend  mainly 
upon  a  volatile  oil  of  a  greenish-yellow  color,  of  a  very  offensive  odor 
and  acrid  and  bitter  taste,  which  abounds  in  small  glandular  bodies 
covering  the  whole  surface  of  the  plant.  By  drying  a  great  part  of 
its  activity  is  lost. 

History. — Hardly  any  medicine  was  more  frequently  employed  or 

'  App.  Med.,  ii.  206.  *  Handbuch,  i.  636. 

3  U   S.  Dispensatory,  and  Am.  Jour  of  Pharm.,  xxiii.  286. 
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with  greater  confidence  in  its  virtues  than  this  now  neglected  plant 
We  think  the  reader  will  find,  in  the  summary  which  follows  ot 
medical  opinions  concerning  its  value,  that  it  is  at  the  present  day  too 
much  disused.' 

It  was  among  the  medicines  frequently  recommended  by  Hippo- 
crates. He  says  that  it  is  rather  diuretic  and  laxative,  and,  indeed,  is 
somewhat  astringent,  and  is  good  to  take  as  a  preservative  against 
poisonous  substances.2  But  it  was  chiefly  used  by  him  in  uterine  affec- 
tions ;  when  taken  with  wine  to  promote  the  lochial  discharge  ;  with 
astringents  to  moderate  plethoric  menorrhagia ;  with  aromatic  stimu- 
lants in  amenorrhcea,  &c.3  Dioscorides  dwells  at  length  upon  its  virtues ; 
says  that  it  is  caustic,  calefacient,  ulcerative,  diuretic,  emmenagogue, 
and  astringent  to  the  bowels.  It  restricts  the  secretion  of  semen,  and 
with  anise  relieves  colic ;  it  allays  pain  in  the  chest,  dyspnoea,  cough, 
gout,  and  sciatica,  and  cures  intermittent  fever.  Clysters  of  oil  in 
which  it  has  been  boiled  are  useful  in  flatulent  colic.  It  is  also  an- 
thelmintic, and  eaten  raw  or  applied  in  an  ointment,  it  improves  the 
sight ;  the  bruised  plant  laid  on  the  forehead  arrests  epistaxis  ;  with 
pepper,  wine,  and  nitre,  or  with  alum  and  honey,  it  cures  various 
cutaneous  eruptions  and  warts ;  and  eaten  after  garlic  or  onions  it 
prevents  their  tainting  the  breath.  This  author  describes  the  wild 
and  the  cultivated  varieties  of  rue,  and  dwells  upon  the  acrid  character 
of  the  former,  saying  that  it  has  proved  fatal  when  eaten  in  too  large 
a  quantity,  and  that  those  who  gather  it  when  in  bloom  are  apt  to 
have  their  hands  inflamed,  and  pustulated  by  its  contact,  to  prevent 
which  the  hands  and  face  should  be  anointed  before  the  plant  is 
touched.  Wild  rue,  he  adds,  is  useful  in  epilepsy  and  sciatica,  excites 
the  menstrual  flow,  and  destroys  the  foetus  in  utero.4 

Pliny,  besides  furnishing  in  detail  the  accounts  given  by  his  prede- 
cessors, and  insisting  upon  the  poisonous  qualities  of  the  wild  plant, 
states  that  the  juice  of  hemlock  (cicuta)  protects  the  hands  of  those 
who  gather  rue,  from  inflammation,  and  that  the  juice  of  the  latter, 
taken  with  wine  internally,  is  an  antidote  to  aconite,  mistletoe,  mush- 
rooms, the  bites  of  serpents  and  insects,  &c.  He  also  remarks  that  if, 
as  Hippocrates  supposed,  rue  is  diuretic,  it  is  singular  that  it  should 
be  used  by  some  to  moderate  incontinence  of  urine.3  Galen  states, 
that  when  mixed  with  food  it  extinguishes  the  generative  power  by 
drying  up  the  secretion  of  semen,  and  also  that  when  strewed  in  the 
beds  of  those  who  are  disposed  to  erotic  dreams  and  priapism,  it  les- 
sens the  venereal  excitement.  Avicenna  asserts  that  the  seeds  of  rue 
increase  the  appetite,  strengthen  the  digestion,  and  are  useful  in  en- 
largement of  the  spleen.  Khazes  says  that  it  prevents  flatulence  from 
vegetable  food,  and  relieves  colic,  but  it  is  not  good  for  persons  sub- 
ject to  headache.     Elgafaki  attributes  the  last  effect,  and  dimness  of 

1  The  Greek  name  of  rue  was  nkyatov  from  a  verb  signifying  to  constringe  or  coagu- 
late, '•  quod  siccitate  et  caliditate  sua  coagulet  et  eondenset  semen."  It  was  also  called 
fihfxor  "quod  libidinosos  niuiiuinque  veneri  addictos  frenet."  (Bodceus,  Theophrast. 
Comra.,  p.  797  ) 

'  Da  Regime,  Little's  ed.,  vi.  559.  3  Ibid.,  viii.  105,  157,  2-45,  295,  419. 

4  Mat.  Med.,  iii.  xlv.  6  Hist.  Mat.  xx.  li. 
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vision  to  excessive  use  of  the  plant,  and  alleges  that  in  moderation  it 
improves  the  eyesight.  Another  Arabian  author  states  that  the  juice 
of  rue  rubbed  upon  the  bald  scalp  will  make  the  hair  grow.1 

The  school  of  Salernum  thus  concisely  enumerates  the  qualities  of 
the  plant : 

"  Nobilis  est  ruta,  quia  lumina  reddit  acuta  ; 
Auxilio  rutse,  vir  lippe,  videbis  acute  ; 
Cruda  comista  recens,  oculos  caligine  purgat. 
Ruta  viris  minuit  Veuerem,  muleribus  addit. 
Ruta  facit  castum,  dat  lumen,  et  ingerit  astuin. 
Cocta  et  facit  ruta  de  pulicibus  loca  tuta."2 

Scholn  Salernitana,  xxxvii.  427. 

Murray,  in  referring  to  the  many  virtues  attributed  to  this  plant  by 
the  ancients,  suggests  that  the  accounts  of  them  require  confirmation, 
yet  he  admits  the  strangest  of  them  all,  its  power  of  curing  epilepsy, 
to  be  well  vouched  for,  and  he  claims  for  it  a  high  value  as  an  antihys- 
teric  medicine,  particularly  when  there  is  at  the  same  time  suppression 
of  the  menses.  Plenck  attributes  to  a  vinous  infusion  of  rue  applied 
as  an  injection,  the  cure  of  a  caries  of  the  nostrils  and  alveolar  pro- 
cesses of  the  upper  jaw ;  and  Eosenstein,  who  saw  the  vapor  of  the 
plant  cure  a  dimness  of  vision  caused  by  excessive  study,  confirms  the 
ancient  statement  given  above.3 

Action. — It  is  remarkable  that  in  several  experiments  performed 
by  Orfila  upon  dogs,  and  in  which  the  juice  of  the  plant  or  its  watery 
extract  was  introduced  into  the  stomach,  the  animals  perished  without 
any  decided  symptoms,  and  the  organs  after  death  presented  no  local 
lesions  capable  of  explaining  the  result.  When  the  essential  oil  was 
injected  into  the  jugular  vein  of  a  dog,  symptoms  of  intoxication  ap- 
peared, but  they  were  only  of  a  few  hours'  duration.4 

Upon  man  rue  acts  locally  as  an  irritant.  This  fact  was  well  known 
to  the  ancients,  as  the  citation  from  Dioscorides  already  given  proves. 
The  following  is  a  case  reported  by  Buchner.  In  June,  1823,  after 
several  very  hot  days,  an  apothecary  named  Roth  gathered  a  quantity 
of  garden  rue,  in  full  bloom,  and  stripped  the  leaves  of  it  from  the 
stalks.  On  the  following  morning  he  observed  a  considerable  redness 
and  heat  of  both  hands,  and  the  next  day  they  had  the  appearance  of 
having  been  exposed  to  the  steam  of  hot  water.  They  were  then 
anointed  with  oil,  but  against  the  evening  they  were  covered  with 
vesicles,  especially  at  the  ends  of  the  fingers  which  had  been  most  in 
contact  with  the  plant.  On  the  fourth  day  the  hands  were  still  swollen, 
and  between  the  blisters  the  skin  was  of  a  purplish  hue.  On  the  fifth 
and  sixth  days  the  swelling  extended  up  the  back  part  of  the  arms  as 
far  as  the  elbows.  Fomentations  of  chamomile  and  elder-flowers  were 
applied,  and  the  blisters  cut.     In  the  course  of  four  weeks  the  entire 

•  Ebx  Baithar,  ed.  cit.,  ii.  6. 

*  So  Macer  Floridus  celebrates  the  virtues  of  rue  :  — 

"  I'tilis  est  valde  stomaclio  si  saepe  bibatur. 
Expellit  partus  potu.  veneremque  ooercit. 
Tnssim  si  bibatur  compescit,  menstrua  purgat,"  &o. 

Di-  Vribus  Herbarunim 
3  Apparat.  Medioam.,  iii.  112.  *  Toxicologic,  5eme  cd.  ii.  579. 
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cuticle  exfoliated  by  degrees,  even  where  there  had  been  no  blisters. 
His  children,  who  had  played  with  the  rue,  suffered  from  swelling  of 
the  face  and  hands.1  A  precisely  similar  case,  in  which  three  persons 
suffered  the  irritating  effects  of  the  plant,  was  reported  in  1862  by 
M.  Soubeiran.2 

The  effects  of  large  doses  of  rue,  taken  internally,  are  described  by 
M.  Helie  in  an  article  published  in  1838,3  and  this  contains,  so  far  as 
we  know,  the  only  account  of  the  subject,  except  the  case  of  a  man 
convalescent  from  dysentery,  who  died  with  symptoms  of  intestinal 
inflammation  after  drinking  some  brandy  mixed  with  the  expressed 
juice  of  the  herb."  M.  Helie  relates  three  cases  of  attempts  to  produce 
abortion  by  this  plant,  in  one  of  which  a  decoction  of  the  fresh  sliced 
root,  in  the  second  a  decoction  of  the  leaves,  and  in  the  third  the  ex- 
pressed juice  of  the  leaves  was  taken.  The  effects  were  in  one  case, 
violent  pain  in  the  stomach,  and  vomiting,  or  rather  efforts  at  vomit- 
ing, with  the  rejection  of  a  small  quantity  of  blood.  In  all  of  the 
cases  the  nervous  system  was  prominently  deranged ;  there  was  great 
prostration,  with  confusion  of  the  mind,  cloudiness  of  vision,  feebleness 
of  the  pulse,  coldness  of  the  extremities,  and  twitching  of  the  limbs. 
All  of  the  females,  who  were  in  the  fourth  or  fifth  month  of  pregnancy, 
aborted  and  recovered.  Dr.  Christison  remarks,  concerning  the  nar- 
rative which  has  here  been  briefly  given,  that  it  may  be  suspected 
that  M.  Helie  overrated  both  the  poisonous  properties  of  the  drug  and 
its  ability  to  induce  miscarriage.3  But,  presuming  the  account,  how- 
ever imperfect,  to  be  accurate,  we  are  obliged  to  recognize  in  it  a  proof 
of  the  general  sedative  and  locally  irritant  action  of  the  medicine  in 
large  doses,  and  of  its  specific  operation  upon  the  uterus. 

Uses. — There  can  be  little  doubt  that  rue  is  an  efficient  antisjiasmo- 
dic.  Ancient  authorities  attest  it,  and  among  the  modern  even  Cullen 
had  'no  doubt  in  asserting  its  antispasmodic  powers."  Haller  also 
compared  it  to  assafcetida,  and  administered  enemata  containing  it  to 
hysterical  women.  In  flatulent  colic  the  infusion  of  the  herb,  or,  still 
better,  a  solution  of  the  essential  oil,  answers  the  same  purposes  as 
peppermint  and  the  stronger  carminatives.  In  amenorrhcea,  independ- 
ently of  plethora  or  inflammation,  this  substance  becomes  a  powerful 
emmenagogue.  It  not  only,  like  ergot,  acts  upon  the  gravid  uterus, 
but  it  stimulates  the  unimpregnated  organ  also.  Alibert  particularly 
recommended  it  in  dysmenorrhcea,  and  it  is  probable  that,  owing  to  its 
influence  upon  the  nervous  system,  it  is  best  adapted  to  those  cases 
which  are  attended  with  hysterical  symptoms.  In  Chili  it  is  said  to 
be  applied  to  the  umbilicus  and  to  the  soles  of  the  feet  to  produce  an 
emmenagogue  effect.  M.  Beau  has  called  particular  attention  to  the 
value  of  this  medicine  associated  with  savin  (one  grain  of  each)  in 
uterine  hemorrhage  after  abortion,  and  in  menorrhagia  depending  upon 
general  debility.8     It  has  also  been  prescribed  as  a  vermifuge. 

Administration. — The  great  loss  of  power  which  this  plant  under- 

1  Wibmek,  Wirkung,  &c,  iv.  427.  2  Bull,  de  Therap..  lxi.  420. 

3  Ibid.,  xv.  75. 

4  G.  F.  Cooper,  Med.  Examiner,  N.  S.,  ix.  720. 

6  On  Poisons,  Am.  ed.,  p.  6  Annuaire  de  Therap.,  xix.  47. 
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goes  in  the  drying  process  renders  the  fresh  herb  or  the  oil  preferable 
for  obtaining  its  medicinal  effects.  The  latter,  therefore,  is  the  only 
available  preparation  which  the  apothecary  can  supply.  _  It  may  be 
prescribed  in  doses  of  from  one  to  five  drops,  suspended  in  mucilage 
and  some  aromatic  liquid,  and  repeated  at  intervals  of  three  or  four 
hours  until  some  of  its  specific  effects  are  manifest. 


SALVIA.— Sage. 

Description. — Sage  (Lat.  salvia,  from  salvare)  consists  of  the  leaves 
of  Salvia  officinalis,  a  perennial  plant  which  is  a  native  of  Southern 
Europe,  but  is  cultivated  as  a  kitchen-herb  in  our  gardens.  It  is 
about  two  feet  high,  has  a  hollow,  quadrangular,  pubescent  stem ;  and 
ovate-lanceolate,  wrinkled  leaves,  of  a  grayish-green  color,  sometimes 
tinged  with  red  or  purple.  The  flowers  are  bluish,  and  arranged  in 
scanty  whorls  which  form  a  terminal  spike.  These  and  the  leaves 
have  a  strong  and  agreeable  odor,  and  an  aromatic,  bitter,  and  some- 
what astringent  taste,  which  are  due  to  a  volatile  oil.  This  oil,  which 
is  very  abundant  in  the  fresh  herb,  contains  a  large  proportion  of 
camphor.     The  plant  also  yields  bitter  extractive  and  tannin. 

History. — The  ancient  reputation  of  sage  is  proved  by  the  well- 
known  lines  of  the  school  of  Salernum — 

"  Cur  moriatur  homo,  cui  salvia  crescit  in  hortis." 

and 

"  Salvia  salvatrix  naturae  conciliatrix  ;" 

or  by  the  still  earlier  verses  of  Macer  Florid  us,1  in  which  it  is  said — • 

"  Cum  mulsa  jecoris  prodest  potata  querelis, 
Pellit  abortivum,  lotiumque  et  menstrua  purgat  .  .   . 
Crudis  vulneribus  (quae  multo  sanguine  manant) 
Apponas  tritam,  dicunt  retinere  cruorem  .... 
Pruritus  vulvae  curat  virgaeque  virilis, 
Si  foveas  vino  fueri>,  quo  Salvia  cocta. 
Illius  succo  crines  nigrescere  dicunt, 
Si  sint  hoc  uncti  ci'ebro  sub  sole  calenti." 

Equally  precious  qualities  had  been  attributed  to  sage  for  more 
than  a  thousand  years  before.  In  the  Hippocratic  writings  it  is  called 
desiccant  and  astringent;  it  was  prescribed  for  chronic  pulmonary 
complaints  in  powder  and  infusion;  for  dysmenorrhcea  and  amenor- 
rhcea,  it  was  directed  with  or  without  wine,  and  also  to  promote  (?)  the 
secretion  of  milk.  Externally  it  was  used  in  cataplasms  and  fomenta- 
tions, and  as  a  pessary  in  affections  of  the  womb,  or  with  wine  to  heal 
wounds  and  sores.2  The  account  given  by  Dioscorides  is  a  short  one, 
and  is  paraphrased  in  the  verses  of  Macer  Florid  us,  quoted  above. 
The  plant  described  by  Pliny  is  evidently  not  sage,  although  the 
virtues  attributed  to  it  are  the  same  as  mentioned  by  preceding 
writers.     Matthiolus  quotes  several   ancient  authorities  which  show 

1  De  Viribus  Herbarum,  ed.  Vossii,  1832,  p.  64. 

'  Diekbach,  Die  Arzneimittel  des  Hippokrates.  p.  164. 
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Low  generally  a  belief  was  entertained  in  the  emmenagogue  properties 
of  this  herb, "of  its  power  to  promote  conception,  and  its  usefulness  in 
hasmorrtysis.1  Floyer  pronounces  it  cephalic,  diuretic,  and  diaphoretic, 
and  says  that  it  is  cleansing  in  gargles,  and  in  baths  and  ointments 
discutient.2  In  1698,  Hunauld,  at  Paris,  and  Stenzel,  in  Germany, 
undertook  to  show  that  sage  might  be  profitably  substituted  for 
Chinese  tea,  as  a  drink,3  and  it  was  even  affirmed  that  the  Chinese  and 
Japanese  preferred  it. 

Action  and  Uses. — Sage  is  stimulant,  tonic,  and  astringent.  M. 
Pidoux  states  that  the  infusion  of  half  an  ounce  of  the  leaves  which  he 
took,  cold,  in  the  month  of  July,  produced  a  copious  sweat  of  several 
hours'  duration,  with  insufferable  flushes  of  heat,  a  slightly  quickened 
and  fuller  and  more  active  pulse,  restlessness,  which  made  study  diffi- 
cult, thirst,  dryness  of  the  mouth,  an  unusual  state  of  constipation,  a 
rapid  increase  of  the  appetite,  and  some  degree  of  wakefulness.4 

In  regard  to  its  curative  virtues,  Murray,  who  claims  to  be  equally 
removed  from  scepticism  and  credulity  in  regard  to  the  plant,  admits 
it  to  be,  like  other  aromatics,  a  nervine  stimulant,  a  tonic  and  astrin- 
gent, and  adapted  to  dissipate  and  purify  stagnant  humors.  One  of 
its  most  valuable  operations,  undoubtedly,  is  that  of  checking  profuse 
perspiration  when  it  arises  from  debility,  particularly,  as  Van  Swieten 
observes,  in  the  decline  of  protracted  fevers.  For  this  symptom 
Sydenham  prescribed  Malaga  wine,  but  Van  Swieten  directed  an  infu- 
sion of  sage  in  wine,  and  gave  a  wineglassful  of  it  night  and  morning, 
or  used  brandy  instead  of  wine,  and  in  that  case,  a  smaller  dose.  He 
seldom  or  never  found  it  to  fail.4  According  to  the  same  authority, 
this  treatment  is  injurious  in  phthisis,  for  although  it  arrests  the 
sweats,  the  heat  and  harshness  of  the  skin  are  increased.  Fr.  Dubois 
says,  however,  and  in  this  we  are  disposed  to  agree  with  him,  that 
sage  tea,  taken  cold,  will  often  moderate  the  sweats  of  the  last  stage  of 
phthisis.  He  adds  that  by  its  means  he  suspended  sweats  which  came 
on  nightly  for  ten  months,  in  the  case  of  an  old  man  who  was  other- 
wise healthy,  and  in  that  of  a  female  under  like  circumstances.6  Sage 
appears  also  to  exercise  some  control  over  the  secretion  of  milk,  for 
Van  Swieten  found  that,  when,  after  the  child  had  been  weaned,  and 
a  troublesome  dropping  continued,  the  nurse  growing  leaner  everv 
day,  and  when  he  had  tried  various  remedies  in  vain,  the  disorder 
ceased  on  his  giving  every  three  hours,  one,  two,  or  three  ounces  of  a 
strong  infusion  of  sage.7  These  results  are  confirmed,  to  some  extent, 
by  Dr.  A.  K.  Gardner.8 

An  infusion  of  sage  as  a  mouth-wash  for  the  cure  of  aphthae  affecting 
the  buccal  mucous  membrane  has  long  been  in  popular  use  ;y  it  is  ap- 
plied with  honey,  and  either  with  or  without  the  addition  of  red  wine.10 
The  internal  use  of  the  infusion  at  the  same  time  is  of  essential  ser- 

i   Commentaries,  p.  273.  «  Touchstone  of  Medicines  (1087),  p.  258. 

s  Murray,  App.  Med.,  ii.  199.  *  Tlierapeutique,  5eme  ed.,  ii.  482.' 

6  Commentaries  (Edinb.  1776),vi.  289. 
6  Mat.  Med.  Indigene,  p.  140.  7  Op.  cit  ,  xiv.  234. 

e  Am.  Med.  Times,  ii.  19.  3  Wedel  in  Mobbat,  App.  Med.,  i.  202. 

10  RoSKBsTSur,  Ma!,  des  Enfans,  p.  47. 
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vice  in  obstinate  cases.  It  has  also  a  very  beneficial  influence,  when 
used  as  a  gargle,  in  the  treatment  of  sore-lhroat,  especially  of  the  ulcer- 
ative form,  and  also  when  the  mucous  membrane  of  the  part  remains 
loose  and  flabby  after  inflammation.  It  may  be  sweetened  with  honey 
if  a  merely  detergent  effect  is  required,  or,  if  an  astringent  or  stimu- 
lant operation  is  sought,  it  may  be  mixed  with  red  wine  or  with  alum, 
or  acidulated  with  vinegar  or  aromatic  sulphuric  acid.  M.  Pidoux 
found  a  simple  decoction  of  sage,  or  a  vinous  decoction,  with  honey, 
a  very  efficient  means  of  promoting  the  cicatrization  of  indolent  ulcers 
of  the  legs,  when  applied  to  them  by  means  of  compresses.  Sage  is 
also  one  of  the  ingredients  of  the  vin  aromatique  of  the  French  Codex. 
It  has  been  used  in  warm  baths  as  a  means  of  giving  tone  to  the  skin 
and  to  the  system  generally,  and  as  a  wash  to  be  applied  in  intertrigo. 
The  most  common  use  of  sage  is  culinary.  It  forms  a  principal  in- 
gredient of  the  seasoning  used  for  gross  and  fatty  meats,  such  as  pork 
and  goose. 

Administration. — An  infusion  of  sage  made  by  macerating  half 
an  ounce  of  the  leaves  in  a  pint  of  boiling  water  for  half  an  hour,  may 
be  prescribed  in  doses  of  two  fluidounces.  If  it  is  intended  as  a  drink 
in  fevers  or  to  allay  nausea,  the  fresh  herb  is  preferable,  or  an  infusion 
of  the  dry  herb  without  maceration.  As  a  gargle,  an  infusion  contain- 
ing from  one  to  two  ounces  to  the  pint  may  be  directed,  with  the  addi- 
tion of  honey,  alum,  vinegar,  or  muriatic  acid. 


SAMBUCUS.  — Elder  Flowers. 

Description. — These  are  the  flowers  of  Sambucus  Canadensis.  In 
Europe  S.  nigra  is  the  officinal  plant,  but  the  qualities  of  the  two 
agree.  American  elder  "  grows  in  all  parts  of  the  United  States, 
and  is  a  shrub  from  six  to  ten  feet  high,  with  a  branching  stem, 
which  is  covered  with  a  rough  gray  bark,  and  contains  a  large  spongy 
pith."  The  leaves  are  opposite,  pinnate,  or  sometimes  bipinnate,  com- 
posed of  opposite  pairs  of  deep  green  leaflets.  The  flowers  have  a 
sweetish  but  heavy  smell,  are  minute  and  arranged  in  large  cream- 
colored  or  white  corymbs,  and  are  succeeded  by  small  globular  berries 
which  are  purplish-black  when  ripe.  Elder  flowers  yield  by  distilla- 
tion a  small  quantity  of  essential  oil,  and  of  ammonia,  and  contain, 
besides,  tannic  acid,  an  acrid  resin,  and  various  minor  constituents. 
The  juice  of  the  ripe  fruit,  which  has  a  sweetish  taste,  contains  malic 
and  citric  acids,  sugar,  &c.  The  inner  bark  possesses  more  active 
properties  than  the  flowers.  In  taste  it  is  at  first  sweet,  but  after- 
wards astringent,  acrid,  and  nauseous. 

History. — The  ancients  made  use  chiefly  of  the  root,  leaves,  and 
bark  of  the  elder  as  purgatives  and  diuretics,  and  of  the  flowers  as 
emollient  and  anodyne  applications.  Sir  John  Floyer  says  "  the  bark 
and  seeds  are  great  water  purgers  in  the  dropsy  and  gout.  The  juice 
of  the  root  makes  a  good  purging  syrup ;  the  leaves  are  used  in  diet- 
drink  for  the  dropsy;  and  outwardly  in  fomentations  and  ointments 
for  tumors,  scalds,  burns,  gout,  and  ulcers." 
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Action  and  Uses. — Elder-berries  are  cooling,  aperient,  and  diuretic, 
and  when  fermented,  form  an  agreeable  wine  much  used  in  England 
as  a  domestic  cordial. 

The  flowers  are  stated  to  be  poisonous  to  peacocks,  and  the  berries 
to  hens.  A  warm  infusion  of  them  is  an  excellent  diaphoretic.  Large 
doses  of  the  fresh  flowers  are  said  to  produce  nausea  and  diarrhoea. 
Water  distilled  from  them  (elder-flower  water)  is  used  as  a  perfume ; 
and  they  are  boiled  with  lard  to  prepare  an  ointment  much  employed 
in  Europe  as  a  pleasant  application  to  burns  and  excoriated  surfaces. 
Elder  flowers  saturated  with  hot  water  are  very  much  used,  either  alone 
or  with  chamomile  flowers,  as  an  application  to  parts  affected  with 
rheumatism,  abscess,  inflammatory  swelling,  or  other  local  cause  of 
pain.  The  young  leaf  buds  are  said  to  be  a  drastic  cathartic.  The 
inner  bark,  it  has  alread}7  been  stated,  was  formerly  employed  for 
this  operation.  More  recently  Sydenham,  Boerhaave,  Gaubins,  and 
Desbois  de  Eochefort,  used  it  advantageously  in  many  cases  of 
dropsy.  In  1831,  Martin  Solon  published  an  account  of  five  cases  of 
ascites  in  which  the  juice  of  the  elder-root  effected  a  cure  after  the 
failure,  in  some  of  them,  of  other  remedies.  Lie  prescribed  it  in  doses 
of  one  or  two  ounces  taken  fasting.  Soon  after  taking  it  a  copious 
discharge  of  saliva  and  mucus  from  the  mouth  occurs,  and  within  an 
hour  a  sense  of  fulness  at  the  epigastrium  is  followed  by  vomiting 
without  excessive  straining.  In  the  course  of  two  hours  a  call  to  stool 
is-  announced  by  colic,  and  the  dejections  are  serous,  thin,  pale,  or  a 
little  tinged  with  bile.  They  continue  for  eight  or  ten  hours,  and  the 
following  day  the  stomach  is  not  disordered,  but,  on  the  contrary,  the 
appetite  is  increased.  After  repeated  doses  of  the  medicine,  the  secre- 
tion of  urine  is  augmented.1  Other  cases  have  been  treated  with  equal 
success  according  to  this  method,  by  Hospital,2  Bonnet,3  Berge,4 
Mallet/  Keveille-Parise,6  and  Faivre.7  It  certainly  deserves  to  be 
resorted  to  more  frequently  than  it  has  been. 

Administration. — The  expressed  juice  of  the  fresh  root  is  probably 
the  most  reliable  of  the  medicines  derived  from  elder ;  it  may  be  given 
in  doses  of  a  wineglassful  every  two  hours,  or  until  its  specific  effects 
appear.  A  decoction  of  the  inner  bark  may  be  prepared  by  boiling  an 
ounce  of  it  in  two  pints  of  water  to  a  pint.  Four  fluidounces  may  be 
given  at  a  dose. 

Elder-flower  water  and  the  ointment  above  referred  to  are  not  offi- 
cinal in  the  U.  S.  Pharm.,  but  the  former  is  included  in  the  list  of  the 
British  Pharm. 


ZINGIBER.— Ginger.     * 

Description. — Ginger  is  the  rhizome  of  Zingiber  officinale,  a  native 
plant  of  China  and  India,  and  cultivated  in  Africa,  South  America, 
and  the  West  Indies.     It  has  an  annual  articulated  stern  two  or  three 


1  Bull,  de  Therap.,  ii.  161. 

*  Ibid. 

,  iv.  1  - 

3  Ibid. 

,  v.  190: 

4  Ibid.,  vii. 

6  Ibid., 

viii.  3oU. 

c  Ibid., 

x.  11G. 

7  Ibid.,  xxiv.  231. 
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feet  in  height,  inclosed  in  an  imbricated  sheath ;  long,  narrow,  lanceo- 
late leaves  ;  and  a  separate  flower-stalk,  terminating  in  an  oval  imbri- 
cated spike,  between  the  scales  of  which  one  or  two  yellowish  flowers 
appear.  The  root  (rhizome)  is  tuberous,  creeping,  and  articulated. 
In  it  the  virtues  of  the  plant  reside. 

As  found  in  commerce,  the  dried  root  is  covered  with  a  coarse 
blackish  and  wrinkled  epidermis,  but  is  whitish  and  farinaceous 
within,  or  is  altogether  of  a  light  color  in  consequence  of  the  epidermis 
having  been  removed.  The  former  variety  is  chiefly  derived  from 
the  East  and  the  latter  from  the  West  Indies,  and  particularly  from 
Jamaica.     When  powdered,  it  is  of  a  light  yellowish-brown  color. 

The  odor  of  ginger  is  aromatic  and  pungent,  and  its  taste  is  hot, 
biting,  and  aromatic.  It  yields  its  active  properties  to  water,  but  more 
completely  to  alcohol.  They  depend  upon  an  essential  oil,  and  upon 
a  soft  acrid  resin  extracted  by  means  of  ether. 

History. — It  does  not  appear  that  ginger  is  mentioned  by  any 
writer  earlier  than  Dioscorides.  He  states  that  it  is  a  peculiar  Ara- 
bian plant,  that  the  roots  taste  like  pepper,  and  are  sold  in  jars  as  a 
preserve.  He  adds  that  it  is  good  to  eat  and  to  use  as  a  condiment ;  that 
it  is  warm  and  quickens  digestion,  is  stomachic  and  slightly  laxative ; 
that  it  removes  everything  that  obscures  the  sight ;  and,  finally,  that 
it  resembles  pepper  in  its  action.1  Paulus  ^Egineta  mentions  ginger- 
root  as  powerfully  heating.  Mesue,  the  younger,  says  that  when  pre- 
served it  improves  the  digestion,  expels  flatus,  and  hastens  the  assimi- 
lation of  the  food.2  According  to  the  Arabian  writers  it  is  also 
aphrodisiac,  assists  the  digestion  of  melons  and  similar  fruits,  renders 
the  action  of  purgative  medicines  milder,  and  a  warm  infusion  of  it 
prevents  the  effects  of  exposure  to  cold.3  The  native  doctors  of  India 
regard  it  as  a  valuable  carminative  and  stimulant ;  they  also  recom- 
mend it  as  an  external  application,  mixed  with  arrack,  in  paralytic  and 
rheumatic  affections,  and  employ  it  as  an  ingredient  of  the  decoctions 
used  for  arresting  the  progress  of  intermittent  fever.4  Piso  gives  a 
very  correct  although  a  brief  account  of  the  virtues  of  ginger,  saying 
that  it  is  a  most  excellent  remedy  for  colicky  pains,  for  protracted 
diarrhoea  arising  from  cold,  for  flatulence,  and  for  intestinal  tormina ; 
but  he  adds  that  persons  of  an  ardent  temperament  should  use  it  spar- 
ingly, whether  in  sickness  or  in  health,  because  it  inflames  the  blood.5 

Action  and  Uses. — Ginger  is  a  carminative  stimulant,  exciting  a 
sense  of  warmth  in  the  stomach,  and  increasing  its  activity  momenta- 
rily, but  afterwards  leaving  it  feeble.  Its  primary  action  is  also  to 
quicken  the  circulation,  diffusing  a  genial  warmth  over  the  whole 
body,  and,  according  to  some,  rendering  the  cerebral  functions  more 
active.  When  powdered  ginger  is  applied  in  a  moist  state  to  the  skin, 
it  occasions  redness,  with  a  sensation  of  intense  heat  and  tinglino-. 
Snuffed  into  the  nostrils,  it  acts  as  a  powerful  sternutatory ;  and  when 
the  rhizome  is  chewed,  it  occasions  a  copious  secretion  of  saliva. 

Ginger  is  most  frequently  employed  as  a  stomachic  stimulant  in 

1  Mat.  Med.,  ii.  cliv.  *  Opera,  Apurt  Juntas  (15S1),  p.  132. 

3  Ebn  Baithab,  ed.  Sontheimer,  i.  537.      4  Aixslib,  Mat.  Iud.,  i.  152. 
6  Mantissa  Aromatioa  (1G58),  p.  189. 
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torpid  states  of  the  stomach  with  general  debility  of  the  system,  but 
in  such  cases  it  is  more  advantageous  when  associated  with  stimulant 
tonics  whose  influence  is  less  evanescent  than  its  own;  or,  when  an 
atomic  state  of  the  system  is  also  present,  powdered  ginger  with  pre- 
cipitated carbonate  of  iron  or  with  metallic  iron  may  be  given;  It  is 
also  prescribed  in  connection  with  purgatives  administered  to  persons 
of  a  feeble  constitution,  who  are  subject  to  colic,  or  who  are  of  a  gouty 
diathesis.  As  a  carminative  and  anodyne  in  flatulent  colic  no  remedy 
is  superior  to  a  hot  infusion  of  ginger,  and  this  preparation,  or  the 
tincture,  is  an  excellent  medicine  during  the  hot  summer  season,  when 
there  is  a  strong  tendency  to  diarrhoea.  During  the  prevalence  of 
Asiatic  cholera  this  susceptibility  of  the  digestive  organs  is  often  suc- 
cessfully corrected  by  the  occasional  use  of  a  few  drops  of  tincture  of 
ginger  in  hot  sweetened  water.  But  care  should  be  taken  not  to  resort 
habitually  to  this  expedient,  for  of  all  the  stimulants  of  its  class  none 
exhausts  the  susceptibility  of  the  stomach  more  rapidly.  It  is  then 
apt  to  impair  the  appetite  and  digestion,  and  induce  a  dry  or  pasty 
condition  of  the  mouth,  with  general  languor.  The  infusion  has  been 
sometimes  used  with  benefit  in  cases  of  bronchial  catarrh,  such  as  aged 
persons  are  subject  to. 

As  a  rubefacient,  ginger  is  a  most  useful  application.  It  is  one  of 
the  ingredients  of  the  aromatic  powder  so  frequently  used  with  hot 
brandy  as  an  anodyne  application  to  the  abdomen  in  cases  of  colic. 
Alone,  or  with  other  substances  of  the  same  class,  it  is  also  applied  to 
the  face  for  the  relief  of  toothache,  to  the  temples  or  forehead  in  head- 
ache, &c.  Its  infusion  is  often  resorted  to  as  a  gargle  to  correct  relax- 
ation of  the  uvula ;  and  the  rhizome  may  be  used  as  a  masticatory  to 
stimulate  the  tongue  and  adjacent  parts  when  they  are  affected  with 
paralysis.  This  use  of  ginger,  or  that  of  the  gargle,  is  often  serviceable 
in  cases  of  aphonia  proceeding  from  relaxation  of  the  vocal  apparatus. 

Administration. — The  dose  of  powdered  ginger  is  from  ten  to  thirty 
grains;  of  the  infusion  (Infusum  Zingiberis),  made  with  half  an  ounce 
of  the  bruised  or  powdered  root  to  a  pint  of  boiling  water,  one  or  two 
fluidounces ;  of  the  tincture  (Tinctura  Zingiberis)  from  forty  minims 
to  a  fiuidrachm,  and  of  the  fluid  extract  (Extractum  Fluidum  Zingi- 
beris) from  ten  to  fifteen  minims.  The  syrup  (Syrupus  Zingiberis) 
is  a  convenient  addition  to  mixtures,  or  a  vehicle  for  powders,  whose 
taste  is  disagreeable,  or  which,  without  this,  might  offend  the  stomach. 
It  forms  an  excellent  means  of  administering  magnesia  and  alkaline 
preparations.  In  many  cases  of  nausea  and  vomiting  for  which  gastric 
stimulants  are  appropriate,  artificial  carbonated  water,  flavored  with 
ginger  syrup,  proves  useful  in  settling  the  stomach. 


Class  V. 

GENERAL  STIMULANTS. 


General  Stimulants  are  agents,  the  primary  action  of  which  is  tem- 
porarily to  increase  the  vital  activity  of  the  whole  system.  Vital 
activity  is  recognized  chiefly  in  phenomena  which  the  circulation  and 
the  nervous  organs  present,  and  by  the  degree  of  their  vigor,  under 
the  operation  of  general  stimulants,  we  estimate  the  power  of  these 
medicines.  Under  their  influence  the  heart  and  arteries  pulsate  more 
strongly,  the  capillaries  become  distended  with  red  blood,  the  animal 
temperature  is  raised,  and  all  the  functions,  but  those  of  the  nervous 
system  in  particular,  are  rendered  more  active.  Such  stimulants  may 
with  propriety  be  denominated  general,  in  contradistinction  to  such 
as  excite  particular  organs  or  apparatus.  They  are  also  general,  in 
opposition  to  those  whose  specific  operation  is  confined  almost  altoge- 
ther to  the  nervous  system,  whether  to  its  cerebral  portion  chiefly,  as 
in  the  case  of  narcotics,  or  to  its  spinal  axis  as  in  the  case  of  spinal 
stimulants,  or  whether  it  affect  both  of  these  systems  in  various  degrees 
in  the  manner  of  antispasmodics. 

The  only  articles  which  have  an  indisputable  right  to  be  included 
in  the  present  class  are  heat,  electricity,  alcohol,  and  wine.  No  doubt 
can  be  entertained  regarding  the  propriety  of  the  title  of  general  stimu- 
lants applied  to  the  latter  two  articles,  but  it  may  be  considered  that 
the  first  two  would  be  more  correctly  placed  in  the  class  of  Irritants. 

Heat  and  electricity  applied  in  a  concentrated  form  are  unquestion- 
ably irritants ;  but,  as  it  elsewhere  is  stated  in  regard  to  the  moxa, 
there  is  a  specific  impression  produced  by  them  beyond  that  which 
depends  upon  irritation  of  the  skin.  The  frequent  association  of 
moisture  and  heat  in  the  therapeutic  applications  of  the  latter,  both 
locally  in  fomentations,  and  generally  in  the  form  of  baths,  produces 
a  stimulant  effect  which  cannot  be  represented  by  the  action  of  any 
mere  irritant  upon  the  skin.  To  these  examples  may  be  added  the 
union  of  light  and  heat,  in  the  treatment  of  certain  chronic  diseases  by 
insolation,  the  operation  of  which  is  altogether  peculiar,  and  independ- 
ent of  any  degree  of  irritation,  unless  a  perfectly  normal  stimulation 
may  be  so  called.  Still  more  peculiar  is  the  operation  of  electricity. 
A  local  irritant  when  concentrated,  a  special  excitant  of  some  of  the* 
spinal  nerves  in  certain  forms  of  its  application,  it  is  nevertheless  a 
o-A 
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powerful  general  stimulant,  and  probably  as  essential  an  element  of 
vital  activity  as  caloric  itself. 

In  regard  to  the  remaining  medicines  to  which,  less  from  conviction 
than  incompliance  with  custom,  we  have  assigned  a  place  in  this 
class,  viz.,  oil  of  turpentine,  carbonate  of  ammonia,  arnica,  and 
poison  oak,  their  claims  to  the  position  are  very  questionable  indeed. 
The  general  stimulant  operation  of  the  first  two,  especially,  is  extremely 
transient,  and  is  speedily  replaced  by  local  irritation,  in  the  bowels 
and  urinary  passages  in  the  case  of  the  one,  and  by  grave  and  impor- 
tant alterations  of  the  blood  in  that  of  the  other.  The  remaining  two 
medicines,  with  serpentaria,  appear  to  possess  the  qualities  of  stimulant 
diaphoretics  rather  than  those  of  simple  stimulants.  The  ensuing 
remarks  on  the  general  use  of  stimulants  will  therefore  be  considered 
as  primarily  having  reference  to  the  operation  of  alcoholic  liquors 
alone,  and  to  other  agents  in  so  far  only  as  their  stimulant  element  is 
involved.  That  element  exists  in  some  narcotics  and  in  a  larger 
number  of  antispasmodics,  but  in  none  of  these  medicines  does  it  con- 
stitute the  chief  agent  of  their  therapeutical  power. 

Stimulant  (from  stimulus,  a  spur  or  goad)  is  a  term  applied  to  all 
medicinal  agents  which  directly  increase  vital  activity,  and  ajs  before 
stated,  the  epithet  general  is  given  to  those  stimulants  which  directly 
augment  the  vital  activity  of  the  whole  economy.  Food  and  oxygen 
are  the  essential  stimuli  of  the  living  organism,  the  one  supplying 
the  means  of  the  primary,  and  the  other,  those  of  the  secondary  diges- 
tion, and  both  together  setting  on  foot  those  movements  by  which  we 
recognize  the  presence  of  life,  and  without  some  degree  of  which  it  is 
difficult,  if  not  impossible,  to  conceive  that  life  exists.  Hybernating 
animals  and  insects  may  give  no  evidence  of  vitality  by  motion,  yet  we 
know  that  they  consume  the  store  of  carbonaceous  matter  which 
instinct  has  taught  them  to  provide  for  their  long  sleep.  The  grain 
of  wheat  which  germinates  under  the  warm  rays  of  the  sun,  after  re- 
posing for  thousands  of  years  in  the  darkness  of  an  Egyptian  tomb, 
must  have  an  aliment  for  the  life  that  is  in  it,  how  incalculably  small 
soever  the  store  of  it  may  be,  and  however  sparing  its  consumption ; 
for  to  believe  otherwise,  to  suppose  that  the  life  of  the  seed  is  merely 
potential,  and  is  substantively  created  by  the  access  of  light,  heat,  and 
moisture,  is  opposed  to  all  analogy  and  rational  deduction.  To  the 
apparently  dead  seed  these  influences  are  the  conditions  of  its  develop- 
ment, they  are  the  stimuli  which  arouse  it  from  its  state  of  suspended 
animation.  Under  the  influence  of  the  normal  stimulants,  food  and 
oxygen,  and  of  the  caloric  developed  by  their  reactions,  as  well  as  by 
that  derived  from  natural  and  artificial  sources,  the  functions  of  the 
organism  acquire  a  certain  development  and  attain  a  certain  degree  of 
strength  which  are  almost  as  various  as  individual  men.  Indeed  their 
vigor  is  subject  to  perpetual  mutations  even  in  the  same  individual  • 
by  day,  by  night,  at  rest,  in  exercise,  feasting  or  fasting  it  is  inces- 
santly changing  with  the  supply  of  nutritive  material,  the  waste  of  the 
organs,  and,  perhaps,  even  independently  of  these  to  some  extent  with 
.  the  intensity  and  amount  of  nervous  power  determined  by  the  nature 
and  degree  of  the  mind's  action.     Nevertheless,  there  is  in  the  case  of 
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every  individual  a  certain  average  condition  which  may  be  called  his 
state  of  health,  and  in  which  the  variations  of  vital  power  oscillate 
between  known  extremes. 

In  disease  the  susceptibility  to  natural  stimuli  is  changed.  In  the 
greater  number  of  cases  it  is  augmented,  and  indeed,  is  rarely  dimi- 
nished except  when  profound  alterations  have  taken  place  in  the  nutri- 
tive function,  or  in  the  central  organs  of  the  nervous  system.  Of  this 
fact  illustrations  will  be  offered  in  the  sequel.  It  is  more  important, 
in  this  place,  to  observe  that  by  a  law  of  the  human  economy  the 
repeated  impressions  of  a  stimulus  produce  progressively  feebler  re- 
sults. There  is  scarcely  any  exception  to  this  law.  All  our  senses 
are,  to  use  the  common  and  expressive  term,  blunted  by  the  repetition 
of  the  same  impression  upon  them ;  every  organ  gradually  becomes 
insensible  to  operations  which  at  first  may  powerfully  have  excited  it ; 
even  the  affections  lose  their  freshness  and  the  passions  their  fire ;  there 
is,  in  fact,  nothing  but  pure  intelligence  which  appears  permanently 
and  almost  without  limit  to  have  its  powers  and  susceptibilities  in- 
creased by  exercise.  Yet  excessive  action  even  of  the  mind  exhausts 
the  vigor  of  the  brain  for  a  season,  or  may  entail  the  permanent  hebe- 
tude of  its  faculties.  Hence  it  is  that  not  only  stimuli  which  produce 
a  local  impression  exclusively  or  chiefly,  but  those  also  which,  like 
the  subjects  of  the  present  chapter,  are  general  and  diffusible  in  their 
operation,  tend  by  degrees  to  exhaust  the  susceptibility  of  the  system 
to  their  influence.  If  a  protracted  administration  of  them  becomes 
necessary,  their  doses  must  usually  be  increased,  even  in  cases  where 
they  have  not  been  used  as  habitual  stimulants  in  health.  But,  where 
they  have  been  so  employed,  and  particularly#when  this  has  been 
done  intemperately,  larger  quantities  must  be  administered,  not  only 
to  produce  a  given  degree  of  stimulation,  but  even  for  the  purpose  of 
sustaining  the  strength  at  a  point  consistent  with  the  patient's  safety. 
No  fact  is  more  familiar  than  that  drunkards  tend  to  sink  under  the 
attacks  of  all  grave  diseases,  and  especially  under  the  action  of  causes 
which,  like  traumatic  injuries,  inflict  a  shock  upon  the  nervous  system. 
No  matter  what  the  local  condition  may  be,  how  extensive  soever  the 
inflammation  of  the  lungs,  for  instance,  or  severe  the  compound  frac- 
ture, an  essential  condition  of  cure  is  the  administration  of  alcoholic 
stimuli  in  at  least  the  quantities  habitually  consumed  by  the  patient. 
Without  this  precaution  not  only  is  there  great  danger  that  the 
strength  will  become  speedily  exhausted  and  life  itself  be  sacrificed, 
but  as  a  prelude  to  this  result  complete  derangement  of  the  nervous 
system  may  occur  in  the  form  of  delirium  tremens.  Should  this  affec- 
tion break  out,  its  most  efficient  remedy  is  also  an  alcoholic  stimulant. 
It  is  chiefly  an  exaggerated  degree  of  that  ataxia  which  every  drunkard 
experiences  when  entirely  free  from  the  influence  of  his  potations,  the 
tremulousness  of  the  hands,  the  uncertain  gait,  the  wandering  look, 
and  the  infirmity  of  purpose,  to  avoid  which,  and,  in  his  own  expres- 
sive phraseology,  to  "  steady  the  nerves,"  he  is  obliged  to  employ  an- 
other portion  of  the  mischievous  cordial  to  which  he  has  sacrificed  his 
independence. 

This  disorder  of  the  nervous  system,  this  ataxia,  is  met  with  in 
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various  diseases,  and,  in  fact,  constitutes  one  of  the  morbid  states 
which  may  be  superadded  to  almost  any  original  affection.  It  presents 
itself  constantly  as  an  element  of  the  nervous  state,  or  diathesis,  but 
it  is  then  more  appropriately  treated  by  means  of  antispasmodics ; 
because  of  the  two  elements  which  are  usually  conjoined  in  this  state, 
excitability  and  weakness,  the  former  is  disproportionately  greater 
than  the  latter.  Not  so,  however,  in  the  adynamic  types  of  fever, 
which  present  loss  of  power  as  their  primary  and  prevailing  element, 
and  ataxia  chiefly  as  a  secondary  phenomenon.  In  such  affections 
the  influence  of  alcoholic  stimulants  is  precisely  of  the  same  nature  as 
in  the  state  of  depression,  exhaustion,  and  nervousness  which  imme- 
diately succeeds  the  suspension  of  the  drunkard's  libations;  they  give 
tone  to  the  system,  and  by  doing  so  allay  its  nervous  disorder.  The 
greatest  strength  is  everywhere  associated  with  repose,  and  mobility 
is  usually  an  indication  of  weakness.  This  is  plainly  illustrated  by 
the  contrasts  which  are  presented  by  the  male  and  the  female  sex,  and 
by  the  robust  and  the  feeble  of  either  sex.  In  all  cases  whenever  a 
cause,  mental  or  material,  stimulates  the  system  strongly  it  produces 
an  unwonted  development  of  strength. 

In  adynamic  diseases,  or  rather  in  the  typhoid  forms  of  disease,  it 
is  probable  that  there  is  something  more  than  a  mere  loss  of  strength, 
that  there  is  an  intoxication,  a  poisoning  of  the  blood,  and,  perhaps,  a 
vital  metamorphosis  in  this  fluid.  And  whether  there  be  a  poison  to 
eliminate,  or  an  organic  revolution  to  be  effected  in  the  chemical  or 
physical  relations  of  the  particles  which  compose  the  blood,  time  is 
essential  for  its  accomplishment.  Under  the  most  favorable  influences 
the  process  of  cure  must  be  slow  and  gradual,  and  whether  its  conduct 
have  been  mainly  intrusted  to  nature,  or  whether  evacuant  remedies 
have  been  made  use  of  in  its  early  stages,  the  period  arrives  when, 
with  more  or  less  clouding  of  the  faculties,  feebleness  pervades  all  of 
the  organs,  and  especially  those  of  animal  life.  Then  it  is  that  with 
due  reference  to  the  probable  duration  of  the  disease,  alcoholic  stimu- 
lants are  indicated.  Their  management  requires  considerable  tact, 
not  only  in  regard  to  the  period  of  commencing,  and  of  discontinuing 
their  use,  but  still  more  in  relation  to  the  doses  and  the  intervals  at 
which  they  are  prescribed.  Nothing  in  fevers  tends  to  exhaust  the 
strength  more  rapidly  than  excessive  quantities  of  alcoholic  medicines. 
If  their  stimulation  exceeds  the  normal  bounds,  if,  in  short,  any  degree 
of,  intoxication  is  produced,  it  must  necessarily  be  followed  by  a 
proportionate  degree  of  depression  and  exhaustion.  The  difficulty  of 
preserving  due  moderation  in  this  matter  is  enhanced  by  the  altered 
susceptibility  to  alcoholic  stimulants  manifested  in  the  diseases  referred 
to.  It  really  seems  as  if  in  some  cases  there  were  no  other  limit  to 
the  quantity  of  them  which  can  be  borne,  than  the  capacity  of  the 
stomach  to  retain  it ;  but,  on  the  other  hand,  the  limits  of  safety  are 
usually  much  narrower  than  this.  They  are  not  easily  determined 
except  by  experiment,  which  should  always  have  in  view  the  maxi- 
mum amount  that  can  be  taken  without  producing  morbid  effects 
within  a  determinate  period.     The  individual  doses  ought,  on  the  other 
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hand,  to  be  relatively  small ;  for  by  this  means  their  stimulant  action  is 
maintained  and  their  sedative  operation  avoided. 

But  the  benefits  of  alcoholic  medicines  are  not  limited  to  their 
stimulant  influence.  They  are  food,  according  to  the  present  chemical 
doctrines,  in  the  sense  that  they  restrict  the  waste  of  the  body,  and 
therefore  indirectly  sustain  the  strength.  That  is  to  say,  they  afford 
a  large  quantity  of  hydrogen  with  which  the  inspired  oxygen  combines 
instead  of  with  the  tissues  themselves.  It  would,  however,  be  very 
unwise  to  trust  to  them  for  the  patient's  entire  support.  On  the  con- 
trary, the  condition  that  calls  for  their  employment  is  one  that  food 
is  also  adapted  to  cure,  and  hence  it  forms  a  necessary  complement  of 
the  stimulant  treatment  of  the  typhoid  state.  It  may,  to  some  extent, 
be  regarded  as  sustaining  by  its  steadier  strength  the  advances  towards 
cure  made  by  the  more  active  but  interrupted  efforts  of  alcoholic 
stimuli. 

Apart  from  the  typhoid  types  of  disease  in  which  diffusible  stimu- 
lants display  such  precious  qualities,  there  are  two  conditions  in  which 
they  are  also  of  signal  utility.  These  are  the  forming  stage  and  the 
decline  of  many  affections.  In  the  greater  number  of  inflammations, 
as  well  as  of  some  general  diseases,  the  first  sensible  morbid  act  is  a 
chill,  one  of  the  phenomena  of  which  is  the  tendency  of  the  blood  in- 
wards, and  the  congestion  of  internal  organs.  If  this  movement  is 
slight,  as  it  is  apt  to  be  when  it  is  the  forerunner  of  inflammations  of 
moderate  extent  or  degree,  as  in  the  case  of  coryza,  tonsillitis,  bron- 
chitis, muscular  rheumatism,  &c,  the  stimulant  operation  of  hot  alco- 
holic drinks,  particularly  if  seconded  by  external  heat  in  the  form  of 
pediluvia,  or  the  general  warm  bath,  will  frequently  dissipate  the 
gathering  inflammation,  and  produce  a  resolution  of  the  attack.  But 
if  the  affection  be  one  of  considerable  energy,  such  remedies  may  be 
inadequate  to  arrest  its  development,  and,  in  that  case,  the  reaction 
which  necessarily  succeeds  the  initial  chill  will  be  aggravated  by  the 
stimulants  that  have  been  administered.  The  fact  appears  difficult  of 
explanation,  but  it  is  none  the  less  established  by  experience,  that 
whenever  the  state  of  disease  is  one  of  great  depression,  heat  is  of  all 
stimuli  the  least  efficient  in  overcoming  it.  In  frost-bite,  in  the  cold 
stage  of  algid  intermittents,  in  the  collapse  of  epidemic  cholera,  cold 
applications  intense  in  degree,  and  exceedingly  brief  in  their  contact, 
are  remedies  far  more  efficient  than  any  degree  of  heat  above  the 
average  temperature  of  the  body.  Under  the  circumstances,  these 
agents  appear  to  act  very  much  as  the  hot  bath  and  alcoholic  liquors 
do  when  no  abnormal  coldness  exists. 

The  only  other  condition  it  is  proposed  to  mention,  for  which  dif- 
fusible stimulants  are  important  remedies,  is  that  of  pure  exhaustion. 
Exhaustion  may  be  produced  by  powerful  impressions  made  upon  the 
nervous  system,  by  sudden  shock,  which  has  already  been  referred  to, 
or  by  prolonged  fatigue.  In  the  latter  case,  it  is  a  matter  of  daily 
experience  that  these  agents  dissipate  the  sense  of  weariness  and  brace 
the  system  for  renewed  exertion.  It  is  equally  well  known,  although 
too  little  regarded,  that  an  habitual  resort  to  such  stimulants  robs 
them  of  their  original  utility,  and  is  apt  to  induce  habits  of  intemper- 
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ance  in  their  use.  In  many  diseases,  however,  of  chronic  course,  or 
attended  with  wasting  discharges,  or  during  convalescence  from  acute 
affections  which  have  wasted  the  flesh  and  strength,  these  remedies 
are  often  in  the  highest  degree  serviceable,  and  often,  indeed,  appear 
to  be  essential  to  the  cure.  "Not  that  they  are  directly  curative.  The 
organs  are  usually  in  a  state  of  atony,  or  apathy,  if  the  expression 
may  be  allowed,  which  appears  to  be  the  immediate  effect  of  a  dimin- 
ished supply  of  blood.  The  composition  of  this  fluid  is  probably 
altered  bv  the  loss  of  a  portion  of  its  red  disks,  but  its  quantity  is  also 
evidently  reduced  if  we  but  examine  the  pallid  skin,  and  the  thin, 
pale  veins  with  which  it  is  marbled.  The  stomach  and  intestines 
participating  in  the  general  debility,  their  secretions  are  scanty  and 
of  feeble  power,  the  food  is  eaten  without  appetite  or  relish,  and  is 
neither  reduced  to  a  homogeneous  chyle,  nor  assimilated.  Bitter  tonics, 
as  it  is  elsewhere  stated,  tend  to  remove  this  condition,  but  they  are 
seldom  sufficient,  if  for  no  other  reason  than  because  their  action  is 
chiefly  local.  Alcoholic  stimulants,  on  the  other  hand,  are  absorbed, 
and  evervwhere  throughout  the  system  arouse  the  dormant  powers, 
excite  a  craving  for  food,  quicken  its  digestion,  promote  its  assimilation, 
and  thus  become  purveyors  to  the  nutrition  of  all  the  organs.  These 
effects,  which  are  directly  curative  in  acute  diseases,  are  the  means  of 
prolonging  life,  and  of  rendering  it  tolerable,  in  chronic  affections  for 
the  ultimate  cure  of  which  time  and  the  protracted  use  of  appropriate 
remedies  are  necessary,  or  in  which  the  inevitable  termination  in  death 
can  only  be  postponed.  Such  a  one  is  tuberculous  consumption  of  the 
lungs,  the  most  common  by  far  of  all  the  ordinary  causes  of  death.  In 
that  disease  alcoholic  stimulants  appear  to  form  a  natural  harmony 
writh  fatty  nutriment  and  muscular  exercise,  the  only  means  which  have 
yet  been  discovered  either  for  its  essential  mitigation  or  its  cure. 


CALOR.  —  Heat. 

The  term  heat  is  used  as  a  synonyme  of  caloric,  and  is  also  applied 
to  the  sensation  which  caloric  produces.  Thus  it  stands  both  for  cause 
and  effect.  But  this  double  application  of  the  term  is  not  attended 
with  inconvenience  in  ordinary  language,  for  we  know  nothing  of  ca- 
loric except  through  the  phenomena  of  heat. 

It  is  probable  that  caloric  exists  in  combination  with  all  matter.  Ex- 
perimentally, heat  is  developed  under  a  great  variety  of  circumstances. 
Its  most  abundant  source  is  the  sun,  which,  by  the  concentration  of  its 
rays,  manifests  a  prodigious  calorific  power.  It  is  developed  also  by 
friction,  percussion,  and  all  other  modes  of  producing  rapid  molecular 
movements  in  bodies.  All  changes  of  matter  from  a  rarer  to  a  denser 
condition  are  accompanied  by  a  disengagement  of  heat — as  when  a  eras 
or  vapor  is  condensed  into  a  liquid,  and  this  again  into  the  solid  form. 
All  organic  actions  involve  more  or  less  of  such  a  series  of  changes 
and  therefore  become  sources  of  heat;  and  on  this  account,  parti  y  all 
living  organisms  are.  within  certain  limits,  enabled  to  maintain  a  tem- 
perature above  that  in  which  they  ordinarily  exist,  and  to  resist  the 
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destructive  action  of  cold.  Independently  of  a  change  of  density, 
many  chemical  molecular  changes  evolve  heat;  and  if  combustion  be 
included  among  such  changes,  they  may  be  said  to  comprise  the  prin- 
cipal sources  of  heat.  Electricity,  also,  whether  it  be  developed  by 
friction,  or  by  chemical  action,  or,  in  a  less  degree,  by  magnetic  induc- 
tion, is  also  to  be  ranked  among  the  conditions  which  develop  heat. 

Heat  is  the  universal  stimulant  of  the  animal  and  vegetable  organ- 
ism, and  is  everywhere  found  in  close  relation  to  life.  Indeed,  in  all 
ages,  flame,  the  representative  of  heat,  has  been  the  chosen  emblem  of 
life.  Like  all  other  stimulants,  it  is  no  less  destructive  in  excess  than 
it  is  favorable  to  vital  action  when  restrained  within  due  limits. 

In  studying  the  influence  of  heat  upon  the  animal  economy,  we  must 
remember  that  it  varies  with  the  conditions  under  which  it  operates, 
and  particularly  with  the  degree  of  humidity  to  which  the  body  is  at 
the  same  time  subjected.  Hence,  in  order  to  simplify  the  subject  as 
much  as  possible,  we  shall  first  of  all  treat  of  the  action  of  dry  heat, 
then  of  heat  combined  with  watery  vapor,  and  finally  of  water  itself, 
at  and  above  the  temperature  of  the  body. 

Of  Dry  Heat. 

Under  this  head  we  shall  consider  the  mode  of  action  and  the  phe- 
nomena of  radiated  solar  and  artificial  heat,  of  hot  dry  air,  and  of 
heated  solids. 

All  of  the  organs  perform  their  functions  most  perfectly  when  the 
body  is  at  its  normal  temperature.  If  this  is  depressed,  so  is  the  ac- 
tivity of  the  functions;  on  the  other  hand,  if  it  is  carried  beyond  a 
certain  limit,  the  operations  of  the  economy  are  equally  embarrassed; 
and  if  raised  to  the  highest  point,  it  arrests  these  movements  by 
deranging  the  animal  mechanism,  and  ultimately  by  destroying  its 
structure. 

Within  the  range  of  temperature  compatible  with  health  the  action 
of  heat  upon  the  tissues  is  to  produce  their  expansion  and  relaxation ; 
the  bloodvessels  are  enlarged,  the  contour  of  the  body  becomes  more 
rounded,  and  the  skin  softer  and  more  pliant.  At  the  same  time  the 
nervous  energy  is  depressed,  and  muscular  contraction  becomes  less 
vigorous. 

If  the  heat  is  much  above  the  average  and  customary  degree,  it 
develops  in  the  whole  system  a  great  susceptibility  to  external  impres- 
sions. Friction  is  more  apt  to  produce  excoriation  of  the  skin,  and 
blisters  draw  more  speedily;  all  the  reflex  actions  of  the  economy  and 
the  muscular  irritability  are  more  easily  excited.  Humboldt  found 
that  a  frog's  heart,  that  had  for  twenty  minutes  been  removed  from  its 
connections  and  ceased  to  beat,  and  which  was  but  feebly  excited  by 
galvanic  stimulus,  lost  its  contractility  entirely  when  placed  in  water 
at  50°  F.,  but  began  anew  to  pulsate  when  it  was  immersed  in  water 
at  l'27c  F. 

Warm  air  promotes  the  secretions,  and  the  perspiration  in  particu- 
lar, and  that  in  proportion  to  the  warmth  and  dryness  of  the  air.  Yet 
the  increase  of  the  perspiration  is  not  as  visible  as  when  the  air  is 
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warm  and  moist :  on  the  contrary,  the  secretion  of  the  skin  is  absorbed 
by  the  air  and  removed  as  rapidly  as  it  forms.  If,  however,  the  tem- 
perature is  very  high,  it  excites  the  skin  to  the  secretion  ot  liquid 
more  rapidlv  than  it  can  be  removed  by  evaporation.  In  either  case, 
however,  the  evaporation  tends  to  produce  cold,  and  thereby  reduce  the 
temperature  of  the  skin,  and  render  the  body  capable  of  enduring  a 
higher  degree  of  heat  than  could  otherwise  be  borne.  To  this  pro- 
tective power  a  limit  is  imposed  by  the  amount  of  moisture  contained 
in  the  bodv;  and  hence  if  the  air  be  extremely  dry  and  hot,  and  its 
action  greatly  prolonged,  it  robs  the  organs  of  the  moisture  essential 
to  their  free  play,  and  becomes  a  cause  of  suffering  and  disease. 

When  the  action  of  heat  of  a  high  grade  is  limited  to  a  small  por- 
tion of  the  body,  a  sensation  of  warmth  and  burning  is  excited,  the 
bloodvessels  are  congested,  the  cutis  swells,  and  erythema  or  vesica- 
tion ensues,  followed  by  desquamation.  A  still  higher  temperature 
produces,  in  addition,  subcutaneous  effusion  and  superficial  gangrene; 
and  a  degree  of  heat  yet  more  extreme  decomposes  and  carbonizes  the 
tissues  to  which  it  is  applied. 

When  heat  of  a  moderate  degree  acts  upon  the  organism  reduced 
by  disease  below  the  normal  temperature,  it  becomes  a  quickening 
and  a  strengthening  a^ent.  This  is  strikingly  shown  during  conva- 
lescence,  when  there  is  a  marked  susceptibility  to  cold,  but  when  also 
the  feelings  and  strength  revive  under  the  genial  influence  of  a  sunny 
day,  or  of  a  cheerful  fire.  In  like  manner  the  development  of  disease 
may  sometimes  be  arrested  by  counteracting  the  depression  and  cold- 
ness which  usher  in  the  attack. 

Insolation. — Solar  and  artificial  heat  combined  with  light  are  trans- 
mitted differently  by  different  bodies.  The  sun's  rays  penetrate  the 
atmosphere  and  all  colorless  gases  without  warming  them.  White 
bodies  reflect  nearly  all  the  calorific  as  well  as  luminous  rays,  while 
black  substances  absorb  nearly  all  of  both.  Hence,  in  popular  par- 
lance, dark-colored  clothing  is  warmer  than  light-colored. 

When  the  sun's  rays  are  moderately  warm,  they  excite  in  the  skin 
and  throughout  the  body  a  quickening  sensation,  particularly  if,  as 
already  remarked,  the  temperature  of  the  body  have  been  previously 
lowered  by  sickness.  If  the  sun's  heat  increases,  it  may  cause  the  skin 
to  be  reddened,  swollen,  and  painful,  and  even  blistered,  the  cuticle 
generally  desquamating  in  consequence.  If  the  head  is  directly  exposed 
to  the  heat  of  the  sun,  the  result  may  be  sunstroke,  an  affection  which 
is  often  fatal,  and  in  which  there  is  generally  insensibility,  sometimes 
convulsions,  and  sometimes  apoplexy. 

The  temperature  in  the  sunshine  which  shall  be  suitable  in  a  given 
case  of  disease,  can  hardly  be  determined  beforehand ;  it  depends 
mainly  on  the  sensibility  of  the  patient.  In  general,  a  place  should  be 
selected  which  is  perfectly  dry,  open  towards  the  south,  and  shielded 
from  the  northern  winds,  so  that  the  patient  shall  enjoy  the  reflected 
as  well  as  the  direct  rays  of  the  sun.  At  the  same  time  his  head 
should  be  protected  from  their  action,  and  the  feet  kept  warm  and  dry. 

Warm  and  dry  Air. — Dry  is  a  relative,  and  not  an  absolute  term  as 
applied  to  air  in  its  present  connections.     Air  is  said  to  be  dry  when 


V.]  DRY    HEAT.  537 

it  contains  but  little  moisture  in  proportion  to  its  temperature.  The 
wanner  it  is,  the  greater  also  is  its  capacity  for  moisture.  Thus,  at 
the  medium  state  of  the  barometer,  760  parts  of  atmospheric  air,  when 
they  have  been  long  in  contact  with  water, 


at  —4°  F. 

contain       1.33 

parts 

of 

watery  vapor.1 

+  13°  F. 

2.63 

u 

32°  F. 

5.06 

it 

50°  F. 

9.48 

It 

68°  F. 

17.41 

It 

86°  F. 

30.64 

It 

122°  F. 

88.74 

it 

194°  F. 

525.28 

it 

Hence  the  warmer  the  atmosphere,  the  more  abundant  must  be  the 
exhalation  of  moisture  from  the  lungs  and  skin. 

The  general  action  of  warm  dry  air  upon  the  economy  resembles 
that  of  radiated  heat.  At  temperatures  compatible  with  the  free  per- 
formance of  its  functions,  the  body  shows  the  results  of  a  stimulant 
influence,  and  especially  in  a  great  increase  of  the  perspiration.  The 
evaporation  of  this  liquid  absorbs  so  large  a  portion  of  caloric,  that 
the  normal  temperature  of  the  skin  is  little,  if  at  all,  exceeded. 

When,  says  Rapou,2  the  body  is  inclosed  in  an  appropriate  apparatus 
heated  to  122°  F.,  the  heat  is  at  first  hardly  perceptible,  but  by  degrees 
the  skin  grows  warm,  the  face  is  somewhat  flushed,  and  the  pulse 
rather  fuller  and  more  frequent.  After  a  while  a  gentle  moisture 
breaks  out.  At  131°  F.  the  heat  is  rather  annoying,  but  yet  tolerable; 
it  causes  smarting  pain  wherever  there  is  a  scratch  or  pimple ;  the 
general  and  capillary  circulations  are  quickened ;  the  skin  grows  red, 
and,  as  well  as  the  subcutaneous  cellular  tissue,  is  swollen  by  the 
afflux  of  blood;  the  pulse  is  fuller  and  somewhat  more  frequent;  the 
face  is  injected,  and  perspiration  breaks  out.  This  latter  becomes 
more  abundant  after  the  bath,  if  the  patient  is  warmly  covered  in  bed, 
and  uses  warm  drinks. 

The  first  sensation  experienced  on  entering  a  hot  air  bath  at  150° 
to  160°  F.,  is  a  sort  of  constriction  of  the  integument;  sometimes  there 
follows  a  smarting  and  annoying  pruritus  over  the  whole  body,  but 
more  particularly  upon  the  upper  part  of  the  breast,  around  the  um- 
bilicus, and  on  the  scrotum  ;  the  latter  contracts  firmly.  The  pulse  is 
at  first  small  and  hurried,  and  the  respiration  is  sometimes  embar- 
rassed ;  the  head  seems  as  if  it  were  compressed  by  a  tight  band. 
These  primary  phenomena  are  succeeded  by  a  sort  of  reaction ;  the 
skin  is  burning  hot,  the  pulse  is  frequent  and  full,  the  temporal 
arteries  throb,  and  sometimes  the  veins  of  the  forehead  are  swollen.  A 
copious  sweat  breaks  out,  particularly  upon  the  head ;  the  mouth  is 
sometimes  dry,  and  the  thirst  urgent.  A  slight  heaviness  of  the  head 
is  experienced,  which,  like  the  perspiration,  continues  for  some  hours 

1  Mitscfierlich,  op.  cit.,  ii.  392. 

2  Traite  de  la  niethode  fumigatoire,  p.  65,  quoted  in  Trousseau  and  Pidoux,  5th  ed. 
ii.  549. 
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after  the  bath.  The  latter  should  not  be  prolonged  beyond  twenty-five 
or  thirty  minutes. 

If  the  lower  half  only  of  the  body  is  inclosed  in  the  hot  air  box.  the 
perspiration  breaks  out  simultaneously  on  all  parts  of  the  skin,  and 
even  more  promptly  upon  those  which  are  not  directly  exposed  to  the 
heat,  provided  that  they  are  well  protected  from  the  air.  In  this 
manner  there  need  be  no  fear  of  any  unpleasant  effects  upon  the  head. 
Such  baths  are  preferable  for  persons  of  a  sanguine  or  irritable  tem- 
perament, and  when  it  is  desirable  to  limit  the  action  to  the  lower 
part  of  the  body. 

Dry  and  warm  air  acts  upon  the  lungs  as  well  as  upon  the  skin. 
This  is  felt  in  a  peculiar  manner  in  dwelling-houses,  warmed  by  hot- 
air  furnaces.  If  an  apartment  is  heated  to  65°  or  68°  F.,  a  person  in 
good  health,  and  in  ordinary  clothing,  feels  comfortable,  and  experi- 
ences no  immediate  inconvenience.  But  the  atmosphere  contains  a 
much  smaller  proportion  of  vapor  than  if  the  air  were  warmed  to 
the  same  degree  by  a  stove  or  open  fireplace.  In  this  manner  a  great 
demand  is  made  upon  the  system  to  supply  the  air  with  moisture,  the 
skin  and  pulmonary  mucous  membrane  are  dried,  and  a  condition 
is  induced  which  must  be  prejudicial  to  health. 

It  is  to  be  remarked  that  when  the  atmosphere  in  which  we  dwell 
continues  for  some  time  at  a  high  temperature,  the  perspiration  is 
increased,  the  urine  becomes  scantier  and  more  concentrated,  and  the 
alvine  evacuations  drier  and  less  frequent.  The  thirst,  also,  is  more 
urgent,  and  the  appetite  fails.  These  effects  are  constantly  observed 
during  the  prolonged  heats  of  summer.  Then,  and  in  hot  climates 
generally,  the  secretion  of  bile  augments,  and  bilious  and  hepatic  dis- 
eases, with  gastric  derangement,  diarrhoeas,  and  dysenteries,  prevail. 
At  the  same  time  muscular  strength  declines,  and  there  is  a  general 
inactivity  of  all  the  faculties,  both  mental  and  bodily. 

When  we  are  surrounded  with  and  breathe  air  at  a  temperature  of 
100°  to  120°  F.,  besides  experiencing  the  symptoms  already  ascribed 
to  the  hot-air  bath,  the  respiratory  passages  become  dry,  the  breathing 
is  more  hurried  than  usual  and  also  more  laborious.  After  a  time 
restlessness  and  oppression,  weariness,  mental  lassitude,  and  fulness  of 
the  head  are  experienced.  If  the  clothing  is  so  thick  as  to  prevent 
cooling  by  exhalation,  the  symptoms  are  still  more  marked,  and  the 
greatest  relief  is  obtained  by  exposing  the  skin  completely  to  the  air. 
As  will  presently  be  seen,  when  the  heat  is  more  intense,  clothing 
serves  to  protect  the  body  from  its  operation. 

At  still  more  elevated  temperatures  the  symptoms  described  become 
more  decided,  and  assume  a  threatening  aspect,  yet  such  decrees  of 
heat  may  still  for  a  short  time  be  sustained.  Tillet  speaks  of  a  baker's 
girl  who  remained  fourteen  minutes,  without  injury,  in  an  oven  at 
246°  F.  Berger  supported  a  temperature  of  229°  F.,  for  seven  minutes. 
Fordyce,  Bladgen,  and  several  others  remained  for  seven  minutes  in 
dry  air  at  150°  to  212°  F.  They  found  that  their  presence  lowered 
the  temperature  of  the  surrounding  air,  and  in  comparison  with  it 
their  breath  felt  cool.  The  heat  was  disagreeable,  particularly  upon 
the  face  and  legs,  the  pulse  rose  from  92  to  100,  the  respiration  was 
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not  oppressed,  and  the  temperature  of  the  skin  in  the  axilla  and  under 
the  tongue  was  98°  P.  The  perspiration  was  not  always  sensible 
owing  chiefly  to  its  evaporation,  but  the  experimenters  concluded  that 
their  clothing  prevented  the  access  of  the  hot  air  to  the  skin.  Bladgen 
remained  for  eight  minutes  in  dry  air  at  a  temperature  of  240°  to  260° 
R,  and  experienced  a  disagreeable  but  not  an  absolutely  painful  sense 
of  heat,  and  only  a  moderate  degree  of  perspiration.  After  the 
seventh  minute  the  breathing  was  laborious  and  painful,  and  the 
pulse  rose  to  144,  but  no  permanent  inconvenience  ensued.  Without 
clothing,  this  experimenter  felt  a  more  decided  sense  of  heat,  but  at 
the  expiration  of  twelve  minutes,  the  sense  of  prsecordial  oppression 
subsided,  owing,  probably,  to  the  outbreak  of  a  profuse  perspiration 
which  completely  exhausted  him.  In  Dobson's  experiments  a  young 
man  remained  for  twenty  minutes  without  great  inconvenience  in  an 
oven,  the  air  in  which  was  at  210°  F.,  but  his  pulse  beat  164  in  a 
minute. 

Roman  and  Oriental  Baths. — Although  the  system  of  bathing  in 
vogue  among  the  Romans  was  not  exclusively  confined  to  the  use  of 
the  hot-air  bath,  yet  as  this  formed  the  first  and  an  essential  step  in  the 
process,  the  subject  may  be  appropriately  noticed  in  this  place.  The 
account  furnished  by  Galen  of  this  subject  is  very  complete.  From 
him  we  learn  that  the  first  in  the  suite  of  bathing-rooms  was  the  La- 
conicum,  filled  with  hot  air,  by  which  the  skin  was  stimulated,  and  a 
profuse  perspiration  excited.  The  next  chamber,  called  Calidarium, 
contained  a  large  reservoir  of  hot  water  in  which  bathers  remained 
for  a  long  time.  To  an  excessive  use  of  this  apartment  was  charged 
not  only  physical  enervation  but  the  moral  corruption  which  led 
ultimately  to  the  discontinuance  of  public  baths  in  Rome  as  well  as 
in  more  northern  countries  where  the  Romans  introduced  them,  and 
where  they  continued  until  a  very  recent  date.  The  Frigidarium  was 
a  cold  plunge  bath,  intended  to  brace  the  system  after  the  relaxing 
operation  of  the  warm  bath.  Finally,  in  the  Tepidarium,  which  was 
a  moderately  warmed  apartment,  the  bather  was  dried  and  rubbed, 
after  which  he  was  anointed  with  hot  oil  to  protect  him  on  issuing 
into  the  outer  air.  Galen  informs  us  that  the  intention  of  these  suc- 
cessive operations  was  to  purge  the  body  through  the  skin,  to  cleanse 
the  integument  of  its  excrementitious  coating,  to  renew  the  moisture 
of  which  the  sweating  process  had  deprived  the  body,  to  restore  the 
tone  of  the  relaxed  tissues,  and,  finally,  to  preserve  the  bather  from 
catching  cold.  The  shampooing  and  scrubbing,  which  form  such  im- 
portant adjuncts  of  the  Turkish  bath,  were  not  in  ordinary  use  among 
the  Romans,  although  they  were  occasionally  employed  in  special 
conditions  of  the  skin  or  of  the  system  generally. 

The  Oriental,  or,  as  it  is  usually  called,  the  Turkish  hath,  is  a  modifi- 
cation of  the  Roman  bath.  The  temperature  of  the  first  chamber  is 
about  177°  F.  There  the  bather  deposits  his  clothes  before  entering 
the  hot  chambers,  and,  on  returning,  remains  in  it  to  cool  before  going 
into  the  open  air.  The  succeeding  apartment  is  at  a  temperature  of 
about  95°  F.,  and  there  he  reclines  for  some  time,  drinking  hot  coffee, 
or  smoking,  until  he  is  in  a  fit  condition  for  entering  the  third  cham- 
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ber,  the  temperature  of  which  is  about  104°  F.  In  it  the  bather  is 
shampooed,  and  the  impurities  of  the  skin  are  removed  by  means  ot  a 
goat's-hair  glove,  and  by  copious  ablutions  with  soap  and  hot  water; 
after  which  he  returns  to  the  second  chamber,  where  he  is  wrapped  in 
warm  towels  and  wiped  dry.  Finally,  he  passes  into  the  first  chamber 
where  he  reclines  for  some  time,  swathed  in  towels,  while  he  drinks 
sherbet  or  coffee,  or  smokes,  until  he  is  sufficiently  cooled  to  quit  the 

house. 

The  baths  in  England  called  Oriental  have  the  same  succession  of 
apartments,  but  the  air  in  them  is  at  a  much  higher  temperature,  viz. 
120°  in  the  second,  and  160°  or  170°  in  the  third,  an  excess  of  heat 
which  is  not  only  unnecessary  for  sanitary  purposes,  but  which  may 
become  the  cause  of  serious  mischief.  It  is  also  to  be  noticed  that  the 
Oriental  baths,  and  the  imitations  of  them,  are  wanting  in  a  very  im- 
portant portion  of  the  Roman  method,  viz.,  the  cold  plunge-bath,  by 
which  the  system  was  invigorated  after  it  had  been  depurated  and 
relaxed  by  the  action  of  hot  air.  It  is  to  be  feared  that  the  benefits 
to  be  derived  from  a  revival  of  the  ancient  system  of  bathing  will  be 
neutralized  or  converted  into  positive  evils,  if  these  cardinal  elements 
are  neglected,  while  the  bath  itself,  instead  of  being  both  luxurious  and 
invigorating,  must  become  an  infliction  both  painful  and  deleterious. 

Uses  of  dry  Heat. — Several  diseases  are  benefited  by  the  judicious 
application  of  dry  heat  both  natural  and  artificial.  One  of  these  is 
rheumatism.  The  sensitiveness  of  rheumatic  patients  to  cold  is  a  clear 
indication  for  the  use  of  warm  air  in  their  treatment,  at  least  in  the 
subacute  and  chronic  forms  of  the  disease.  Appropriate  clothing,  a 
dry  and  well  warmed  chamber,  or  a  winter's  residence  in  a  southern 
climate  is  essential  to  the  cure  of  the  disease  in  many  cases.  Some- 
times the  hot-air  bath,  by  provoking  copious  perspiration,  has  appeared 
to  promote  a  cure;  but  in  this  respect  it  is  inferior  to  the  vapor  bath. 
The  influence  of  a  mild  climate  in  retarding  or  arresting  the  develop- 
ment of  tubercular  consumption  is  well  known,  and  its  efficacy,  in  spite 
of  apparent  contradictions,  continues  to  be  attested  by  constantly 
recurring  examples.  Not  only  is  it  proved  by  those  tuberculous  pa- 
tients who  had  life  indefinitely  prolonged,  by  spending  every  winter 
in  a  warm  climate,  but  by  many  others  who  have  been  equally  fortu- 
nate in  consequence  of  passing  the  cold  season  in  apartments  carefully 
warmed  and  ventilated  and  exposed  to  the  southern  sun.  The  preva- 
lence of  scrofula  in  low,  damp,  and  ill-ventilated  localities  has  led  to 
its  treatment  by  fresh,  dry  and  warm  air,  and  with  a  certain  degree  of 
success.  But  the  influence  of  such  air  is  more  plainly  seen  in  the 
exemption  from  scrofula  of  places  where  it  is  enjoyed. 

Various  methods  are  employed  in  the  application  of  dry  heat. 
Linen,  cotton,  or  woollen  cloths,  heated  in  a  stove,  or  at  an  open  fireplace 
or  furnace  flue,  are  constantly  used  as  local  applications  to  the  abdo- 
men in  colic,  to  the  face  in  toothache,  to  the  feet  or  to  the  whole  body 
when  a  chill  is  threatening.  Hot  sand,  ashes,  or  clay,  contained  in  bao-g, 
hot  bricks  wrapped  in  woollen  cloths,  tin  cases  or  bottles  containing  hot 
water,  and  applied  to  various  parts  of  the  body,  are  sometimes  used 
in  the  cold  stage  of  fevers,  of  cholera,  &c. ;  in  rheumatism,  paralysis, 
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and  gout;  and  in  restoring  asphyxiated  persons  to  life.  Dr.  Arnott 
has  suggested  an  apparatus  for  the  application  of  heat,  which  consists 
of  a  gum-elastic  bag  furnished  with  stopcocks,  and  connected  on  the 
one  side  with  a  reservoir  of  water  warmed  bj  a  spirit-lamp,  and  on 
the  other  with  a  waste-pipe.  This  bladder  or  bag  can  be  laid  upon 
the  abdomen,  or  other  affected  part.1  A  convenient  form  of  hot-air 
bath  consists  in  a  chair,  under  which  several  large  spirit-lamps  are 
placed,  or  even  alcohol  burning  in  a  wide  and  somewhat  deep  vessel. 
The  patient  being  seated,  is  enveloped,  as  well  as  the  chair,  with 
blankets  secured  around  his  neck.  The  air  speedily  becomes  heated, 
and  produces  copious  perspiration.  The  lower  part  of  the  covering 
should  be  raised  from  time  to  time  to  admit  air,  and  allow  the  carbonic 
acid  gas  to  escape. 

M.  Guyot,  observing  that  in  hot,  dry  countries — as  in  Egypt,  accord- 
ing to  the  report  of  Larrey— all  wounds  heal  with  marvellous  rapidity, 
performed  numerous  experiments  upon  animals,  inflicting  wounds 
upon  them,  and  then  exposing  them  to  the  constant  and  regular 
action  of  heat.  He  found  that  his  results  corroborated  the  statements 
which  have  been  referred  to,  and  which  are  further  confirmed  by  the 
testimony  of  Dr.  Erasmus  Wilson.  He  had  also  an  opportunity  of 
studying  the  influence  of  dry  air  upon  the  cicatrization  of  wounds  in 
the  case  of  patients  who  had  undergone  surgical  operations  at  the 
Hotel  Dieu  in  Paris.  His  most  important  conclusions  are  that  wounds 
without  any  dressing  heal  more  rapidly  in  air  at  a  temperature  of  86° 
F.  than  at  a  lower  temperature  with  or  without  dressing.  In  the  ex- 
periments referred  to,  cicatrization  took  place  without  inflammation  or 
suppuration.  In  dry  air,  at  the  temperature  mentioned,  ulcers  were 
found  to  heal  with  great  rapidity.2  Dr.  Wilson  gives  a  very  glowing 
narrative  of  the  effects  produced  by  the  hot-air  bath  in  depurating  the 
system  and  protecting  it  against  the  impression  of  cold,  and  in  curing 
several  forms  of  cutaneous  disease.  He  recommends  a  temperature  of 
about  135°  F.  Such  baths  have  been  used  with  striking  success  in 
the  treatment  of  albuminuria. 

In  the  forms  of  dry  heat  still  to  be  noticed,  the  temperature  is  so 
high  as  to  produce  disorganization  of  the  skin ;  their  direct  action  is 
therefore  local  and  very  restricted.  They  are  stimulant  in  virtue  of 
the  pain  they  excite,  revulsive  and  counter-irritant  by  means  of  the 
local  fluxionary  movement  they  occasion.  The  first  and  most  potent 
is  the  actual  cautery. 

The  actual  cautery  consists  in  the  application  to  portions  of  the  inte- 
gument of  iron  bodies,  of  various  shapes  and  sizes,  at  a  white  heat.  Its 
operation  depends  upon  whether  it  is  brought  into  actual  contact  with 
the  tissues  or  only  near  to  them,  and  also  upon  the  duration  of  the 
action.  If  the  heated  iron  approaches  without  touching  the  integu- 
ment, it  produces  vesication  or  inflammation;  if  it  is  moved  lightly 
and  rapidly  upon  a  part,  it  destroys  the  tissue  superficially ;  if  applied 

1  Lancet,  June   1842,  p.  4^9. 

1  Archives  Gen.,  2eme  ser.,  viii.  273;  3eme  ser.,  ix.  368;  Traite  de  I'incubation 
par  Jules  Guyot,  Paris,  1840;  and  Examen  critique  de  l'incubation,  par  E  Baudot' 
Paris,  1858.  ' 


542  GENERAL    STIMULANTS.  [CLASS 

without  motion,  it  destroys  completely  and  rapidly  the  whole  thick- 
ness of  the  integument,  and  even  the  parts  beneath  it.  This  applica- 
tion causes  severe  but  not  protracted  pain,  and  is  followed  by  general 
excitement  or  fever.  The  parts  destroyed  by  the  cautery  gradually 
separate  from  the  surrounding  sound  tissues,  leaving  an  open  suppu- 
rating sore. 

The  heated  iron  is  employed  to  destroy  diseased  structures,  to  arrest 
hemorrhage,  and  sometimes  as  a  revulsive.  Poisoned  wounds,  as  those 
of  serpents  and  mad  dogs,  are  sometimes  treated  in  this  manner;1  but 
the  caustic  alkali  is  preferable,  because  it  penetrates  more  thoroughly 
into  the  depths  of  the  wound,  while  it  is  equally  effectual  in  destroying 
the  virus.  Fungous  excrescences,  gangrenous  ulcers,  carbuncles,  varicose 
tumors,  &c,  are  sometimes  cured  by  the  actual  cautery;  but  in  the 
case  of  the  last-named  affection  the  galvanic  cautery  is  preferable. 
The  hot  iron  is  also  used  to  promote  the  healing  of  fistulous  ulcers, 
and  those  covered  with  flabby  granulations,  or  which  discharge  an 
ichorous  fluid.  It  is,  moreover,  sometimes  preferable  to  any  other 
mode  of  arresting  hemorrhage  in  cases  where  ligature  of  the  bleeding 
vessel  is  impracticable  and  compression  unavailing.  It  coagulates  the 
blood  in  the  vessel,  and  forms,  externally  to  it,  a  crust,  which  still 
further  controls  the  bleeding.  Larrey  advised  the  actual  cautery  to 
be  applied  to  the  wound  in  cases  of  traumatic  tetanus.  Eemy  reports 
a  case  in  which  spasms  supervened  on  the  ninth  day  after  the  receipt 
of  a  wound  of  the  temple,  and  which  was  cured  by  cauterizing  the 
cicatrix,  in  its  whole  extent,  with  an  iron  brought  to  a  white  heat.2 
Cotugno  employed  it  in  sciatica  and  crural  neuralgia,  by  cauterizing 
the  skin  over  the  sciatic  nerve  between  the  tuberosity  of  the  ischium 
and  the  great  trochanter,  over  the  origin  of  the  peroneal  nerve,  &c. 

Mayor's  hammer  acts  in  a  manner  similar  to  the  above.  A  hammer 
is  plunged  into  boiling  water  until  its  temperature  equals  that  of 
the  water  itself,  and  then  is  applied  to  the  skin.  It  occasions  acute 
pain,  and  an  eschar  is  produced.  At  a  temperature  of  176°  F.  it  still 
forms  an  eschar,  and  at  153°  F.  it  gives  rise  to  a  phlycten,  and  destroys 
at  the  same  time  a  superficial  layer  of  the  cutis.  Even  at  150°  the 
same  result  is  produced  if  the  iron  is  held  for  some  time  in  contact 
with  the  skin.  At  140°  the  pain  is  still  almost  intolerable,  and  vesi- 
cation ensues.  At  180°  there  is  permanent  rubefaction;  and  at  120° 
the  rubefaction  continues  only  for  about  an  hour.3  Hot  coals  have 
been  recommended  as  a  cautery  by  Faure,  and  also  by  Lepeyre  and 
Lecomte,  who  employed  burning  glasses  to  stimulate  indolent  and 
foul  ulcers,  certain  cutaneous  eruptions,  &c.4 

The  moxa  is  a  form  of  cautery  which  consists  essentially  of  a  small 
cylinder  of  cotton,  or  other  vegetable  fibre,  which,  by  its  combustion 
upon  the  skin,  produces  vesication  or  an  eschar.  The  substances  em- 
ployed in  making  it  have  been  various ;  such  as  the  down  of  various 
species  of  artemisia;  the  agaric  of  the  oak;  the  pith  of  the  reed,  or  of 
the  sunflower;    flax,  and  also  hemp,  impregnated  with    some  com- 

1  Bonnet,  Bull,  de  Therap.,  liv.  184.  *  Lond.  Med.  Gaz.,  Sept.  1849,  p.  555. 

s  Trodsbbao  and  Pidoux,  op.  cit.,  ii.  556. 

*  Mekat  and  De  Lens,  Diet,  de  Therap.,  vi.  661. 
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bustible  material;  dried  moss  or  wood;  a  roll  of  fine  linen  saturated 
with  chlorate  of  potassa,  &c.  It  is  said  to  have  been  long  employed 
by  Oriental  nations,  particularly  the  Japanese  and  Chinese,  from 
whom  it  was  introduced  into  Europe  by  the  Portuguese;  but  it  was 
also  used  by  the  Egyptians,  the  Persians,  and  the  Laplanders.1 

According  to  Larrey,  the  moxa  cylinder  should  be  about  an  inch 
long,  and  from  a  quarter  to  half  an  inch  in  diameter.  One  end  of  it 
is  applied  to  the  skin,  and  held  in  its  place  by  a  pair  of  forceps,  or  a 
'jiorle-moxa,  while  the  opposite  end  is  lighted,  and  the  surrounding  skin 
protected  by  a  damp  rag,  or  by  a  piece  of  sticking  plaster,  or  a  piece 
of  paper  saturated  with  alum  and  dried,  having  an  aperture  in  its 
centre.  Combustion  is  maintained  in  activity  by  the  breath,  or  by  a 
pair  of  bellows,  until  the  whole  of  the  cylinder  is  consumed.  To 
prevent  deep  inflammation  and  profuse  suppuration,  liquor  ammoniae 
should  be  immediately  afterwards  applied.2  In  some  cases  it  is  pre- 
ferred to  move  the  cylinder  about  within  a  small  area,  without  allow- 
ing any  one  spot  to  be  deeply  involved;  or  again,  to  hold  it  very  near, 
but  without  touching  the  skin ;  or  finally  to  remove  it  when  the  fire 
is  at  the  distance  of  a  line  or  two  from  the  skin.  Mr.  Boyle  used  the 
moxa  without  bringing  it  into  contact  with  the  skin  at  all,  but  lighting 
the  cylinder  at  both  ends,  applied  it  within  an  inch  and  a  half  of  the  part, 
or  less,  so  as  to  cause  a  slight  degree  of  pain.3  The  moxa  should  not  be 
applied  where  the  skin  is  the  only  covering  of  the  bone,  tendon,  ligament, 
or  cartilage,  nor  to  the  mammae,  genital  organs,  or  abdomen.  During 
its  application,  the  first  degree  of  heat  causes  the  patient  an  agreeable 
rather  than  a  painful  sensation.  This  is  gradually  increased  until  the 
pain  becomes  tolerably  severe.  Mr.  Wallace  says:  "I  have  had  innu- 
merable opportunities  of  ascertaining  the  opinions  of  patients  respect- 
ing the  comparative  pain  produced  by  moxa,  caustic  issues,  and  blisters, 
and  I  have  never  met  with  a  single  instance  in  which  the  moxa,  when 
properly  applied,  has  not  been  considered  the  mildest  remedy  by 
many  degrees."4  Kaempfer,  in  his  history  of  Japan,  quoted  by  the 
last-named  author,  says,  "  the  pain  is  not  very  considerable,  and  falls 
very  far  short  of  that  which  is  occasioned  by  other  caustics,  or  actual 
cauteries ;"  and  Sir  W.  Temple,  who  has  written  an  essay  on  its  use 
in  the  cure  of  gout,  declares  that  the  pain  ceases  as  soon  as  the  fire  is 
out.3 

In  regard  to  the  modus  operandi  of  moxa,  those  who  have,  most 
employed  the  remedy  consider  that  it  differs  in  action  from  the  hot 
iron.  Larrey  supposed  that  it  communicates  to  the  surrounding 
parts,  not  only  heat,  but  a  very  active  and  volatile  principle  which 
substances  like  cotton  furnish  while  they  are  burning,  and  that  the 
excitation  and  irritation  resulting  from  these  two  causes  extend  gra- 
dually from  the  superficial  to  the  deeper  tissues.  Boyle  and  Wallace 
also  supposed  that  its  utility  is  quite  independent  of  any  local  inflam- 

1  AnrSLIE,  Materia  Indica,  i.  482;  ii.  195. 

2  Laerey's  Surgical  Essays,  by  Revere,  p.  21. 

3  A  Treatise  on  Moxa,  &c,  Lond.  1825,  p.  96. 

*  A  Physiological  Enquiry  Respecting  the  Action  of  Moxa  (Dublin,  1827),  p.  13. 
6  Works,  iii.  252. 
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mation,  or  any  serous  or  purulent  discharge,  and  indeed,  that  it  acts 
most  beneficially  when  it  produces  the  least  disorganization  of  the 
cutis. 

The  remedial  uses  of  moxa  are  the  same  as  those  of  counter-irritant 
agents  in  general.  It  seems  to  have  been  peculiarly  effectual  in  the 
following  diseases :  In  affections  of  the  superficial  joints,  as  the  knee 
and  wrist,  particularly  in  stiffness  resulting  from  rheumatism  ;  in 
white  swelling,  and  also  in  coxalgia;  in  diseases  of  the  vertebrae  and  their 
ligaments,  and  in  lumbar  abscess;  in  neuralgia  and  sciatica;  in  lum- 
bago, rheumatic  gout,  and  paralysis  ;  and  finally,  in  chronic  bronchitis. 

Of  Heat  combined  with  Watery  Vapor. 

The  temperature  of  the  body  may  be  elevated  by  the  reception  of 
external  heat,  or  lowered  by  the  loss  of  its  own  caloric.  This  loss  will 
depend  upon  the  conducting  power  of  the  clothing  worn,  but  also  in 
a  great  degree  upon  the  amount  of  moisture  in  the  atmosphere.  When 
the  latter  is  in  excess,  and  the  temperature  high,  evaporation,  which 
is  a  cooling  process,  is  diminished,  and  the  temperature  of  the  body  is 
raised ;  and  if  the  air  is  saturated  with  moisture,  the  elasticity  of  the 
skin  is  impaired,  and  its  exhalation  suspended.  But  if  the  atmospheric 
moisture  have  a  temperature  much  below  that  of  the  body,  it  abstracts 
beat  from  the  latter  with  great  rapidity,  both  by  the  cutaneous  surface 
and  the  lungs,  while  it  impedes  or  prevents  the  elimination  of  effete 
materials  by  these  outlets. 

Undoubtedly  a  certain  degree  of  atmospheric  heat  and  humidity  is 
most  conducive  to  health,  but  it  probably  varies  for  different  persons, 
and  cannot  be  scientifically  determined.  It  is  quite  certain,  however, 
that  a  moist  and  hot  atmosphere,  when  long  in  action,  exerts  an  injurious 
influence  on  the  health.  A  very  humid  air  at  65°  to  70°  F.  occasions 
in  many  persons  a  sense  of  discomfort,  and  in  proportion  as  both  heat 
and  moisture  increase  above  this  point,  the  sense  of  suffering  becomes 
more  general  and  distinct.  The  perspiration  can  no  longer  evaporate, 
but  saturates  the  clothing  and  soddens  the  skin.  At  a  temperature  of 
75°  F.,  the  intestine  and  kidneys  secrete  more  fluid  than  usual,  and 
hence  diarrhoea  is  a  very  frequent  occurrence  during  prolonged  heats. 
At  a  still  higher  temperature,  however,  as  of  80°  to  90°  F.,  the  atmo- 
spheric moisture  does  not  prevent  a  profuse  flow  of  perspiration,  while 
the  urine  grows  scanty  and  the  fasces  dry.  The  appetite  for  solid 
food  fails,  but  acidulated  liquids  and  subacid  fruits  are  grateful  to  the 
taste.  The  temperature  of  the  skin  is  slightly  raised,  the  pulse  is  soft, 
but  fuller  and  more  frequent,  and  the  veins  are  prominent.  The 
nervous  energy  is  impaired,  the  muscles  are  weak,  the  fat  wastes  away, 
and  there  is  an  irresistible  inclination  to  rest  and  quietness,  which  any 
call  to  exertion,  whether  of  mind  or  body,  painfully  disturbs.  If  this 
state  is  long  continued,  it  becomes  so  far  a  morbid  one  that  disease  is 
developed  in  it  by  very  trifling  causes.  Such  is  the  case  in  the  United 
States  during  the  "dog  days."  Diseases  of  the  digestive  organs  pre- 
vail, and  often  assume  characters  which  denote  a  radical  vitiation  of 
the  blood.     The  degree  in  which  the  phenomena  which  have  been 
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described  occur,  depends,  in  some  measure,  upon  the  nature  of  the 
clothing.  When  it  is  thin,  permeable,  and  made  of  a  good  conductor 
of  heat,  it  permits  the  evaporation  of  moisture,  and,  in  so  far,  pro- 
motes bodily  comfort,  particularly  if  a  current  of  air  passes  through 
it.  When  the  temperature  of  air  saturated  with  moisture  exceeds 
that  of  the  body,  the  latter,  being  relatively  cold,  precipitates  vapor 
upon  its  surface  which  mingles  with  the  product  of  its  own  exhalation, 
and  no  evaporation  takes  place  from  the  skin,  which  feels  hot,  and 
becomes  injected  and  swollen ;  by  degrees  the  heat  appears  to  pene- 
trate to  the  internal  organs,  and  the  lungs  probably  contain  more  blood 
than  usual.  The  pulse  becomes  more  frequent.  Fordyce  found  that 
it  beat  145  after  twenty  minutes  passed  in  a  vapor  bath  at  120°  F. 
At  a  still  higher  temperature  the  pulse  becomes  smaller  and  more  fre- 
quent, a  sense  of  oppression  at  the  preecordia  is  experienced,  produced 
by  congestion  of  the  lungs,  and,  if  these  organs  are  diseased,  haemop- 
tysis may  ensue.  There  is  also  great  weariness,  with  headache,  ver- 
tigo, syncope,  and  even  apoplexy,  in  consequence  of  cerebral  conges- 
tion resulting  from  an  engorged  condition  of  the  right  side  of  the  heart. 
The  highest  temperature,  under  the  conditions  named,  which  can  be 
borne  by  a  healthy  man  without  serious  injury,  is  still  undetermined; 
but  it  is  certain  that  a  moist  atmosphere  of  165°  to  170°  F.  can  be 
endured  without  injury  for  a  very  short  time  only.  The  rise  of  the 
temperature  of  the  body  is  not  exactly  in  proportion  to  that  of  the  air 
and  vapor  which  surround  it.  Thus,  Wiegand  found  that  in  a  vapor 
bath  at  106°  F.,  a  thermometer  placed  in  the  mouth  rose  from  99°  to 
102°  within  five  minutes,  reached  104°  when  the  bath  was  at  110°, 
and  only  gained  one  degree  more  when  the  temperature  of  the  bath 
attained  117°.  In  another  experiment,  the  bath  being  at  115°,  the  ther- 
mometer in  the  mouth  rose  from  98°  to  104°  within  ten  minutes,  and 
yet  marked  only  107°  when  the  bath  was  at  140°  F  Even  this  degree 
of  change  in  the  thermometer  may,  perhaps,  not  be  wholly  due  to  an 
increased  temperature  of  the  body,  but  rather  to  the  warm  vapor  drawn 
into  the  mouth  through  the  nose ;  for  when,  under  conditions  otherwise 
the  same,  the  thermometer  is  placed  in  the  axilla,  it  does  not  indicate 
so  great  a  degree  of  change. 

As  moist  hot  air  becomes  condensed  into  water  when  it  comes  into 
contact  with  the  cooler  surface  of  the  body,  it  gives  up  more  caloric, 
or  heats  the  body  more  than  dry  air ;  and  as  the  evaporation  of  water 
from  the  skin  and  lung  almost  ceases  in  a  moist  atmosphere  at  99°  F., 
it  follows  that  heat  combined  with  moisture  becomes  more  speedily 
insupportable  than  dry  heat.  Indeed,  direct  experiment  has  shown 
that  one  may  remain  for  seven  minutes  in  dry  air  at  210°  F.,  and  that 
the  temperature  of  the  body  will  not  rise  more  than  one  degree.  Al- 
though a  warm  moist  atmosphere  restrains  or  even  arrests  cutaneous 
evaporation,  there  is,  nevertheless,  a  sensible  loss  of  weight,  particu- 
larly at  high  temperatures,  in  consequence  of  the  profuse  perspiration 
which  breaks  out,  and  which,  for  remedial  purposes,  is  promoted  and 
prolonged  by  enveloping  the  body  in  warm  blankets.  The  urine, 
meanwhile,  becomes  scantier,  darker,  and  of  a  higher  specific  gravity. 
If  the  action  of  the  skin  is  not  maintained,  but  on  the  contrary  is  sud- 
35  J 
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denlv  lowered,  or  arrested  by  the  operation  of  cold,  the  result  may  be 
an  attack  of  rheumatism  or  inflammation  of  some  internal  organ. 

Moibs  of  using  warm,  moist  Air. — Warm,  moist  air  and  watery 
vapor  above  96°  F.  are  applied  to  the  skin  and  lungs  in  general  baths, 
or  to  the  skin  alone  or  to  limited  portions  of  it  or  of  the  mucous  mem- 
brane. The  vapor-bath  on  a  large  scale,  and  properly  constructed,  con- 
sists of  a  bathing-chamber  and  anterooms.  The  bathing-chamber  is 
lined  with  wood  and  surrounded  by  several  rows  of  benches  rising  one 
above  another,  so  that  on  the  topmost  one  the  vapor  is  hottest,  and  on 
the  others,  successively,  less  so.  The  steam  is  generated  in  Russia  by 
pouring  water  on  heated  stones,  but  elsewhere  in  a  boiler,  whence  it 
diffuses  itself  through  the  chamber.  The  temperature  of  the  air  varies 
with  the  elevation  of  the  benches;  on  the  lowest  it  does  not  exceed 
96°  F.,  but  on  the  upper  it  may  reach  160°  F.  A  higher  temperature 
is  seldom  used  on  account  of  the  risk  attending  it.  The  anterooms,  of 
which  there  are  several,  vary  in  temperature  from  65°  to  95°  F.  The 
bather  undresses  himself  in  a  room  at  the  lower  of  these  temperatures, 
and  puts  on  a  loose  bathing-gown,  which,  however,  he  lays  aside  in 
an  adjoining  apartment  where  the  temperature  is  between  90°  and 
95°  F.  He  then  enters  the  vapor-bath,  placing  himself  first  upon  the 
lowest  bench,  and  gradually  reaching  the  highest.  At  first,  it  is  ad- 
vised that  this  process  should  not  occupy  more  than  fifteen  minutes, 
but  after  repeated  baths  it  may  be  prolonged  for  half  an  hour  or  more. 
After  bathing,  the  patient  enters  an  adjoining  apartment,  and,  partak- 
ing of  some  light,  warm  drink,  remains  until  gradually  he  becomes 
cool ;  or  else,  if  his  object  is  to  provoke  a  copious  diaphoresis,  he  is 
wrapped  in  blankets  upon  a  couch  until  this  process  is  completed. 

The  Bussian  vapor-bath,  so  called,  differs  from  the  preceding  by  the 
addition  of  procedures  borrowed  from  the  Turks,  such  as  friction, 
shampooing,  flagellation  with  birch  rods  softened  by  soaking  in  hot 
water,  and  affusion  with  lukewarm,  cold,  and  even  ice-cold  water.  In 
Russia  it  is  employed  as  a  hygienic  even  more  than  as  a  medicinal 
agent.  Friction  is  made  with  flannel  cloths  well  soaped  and  dipped 
in  hot  water,  or  with  a  hempen  mop  and  soapsuds,  or,  if  the  patient 
be  feeble,  with  bran  and  soapsuds.  By  these  various  expedients  the 
skin  is  not  only  cleansed,  but  so  strongly  excited,  also,  that  it  burns, 
and  smarts,  and  glows,  and  thus  a  powerful  revulsive  action  from  inter- 
nal organs  is  established,  which  is  found  to  be  advantageous  in  many 
diseases.  The  affusion  with  cold  water,  at  different  temperatures,  is 
sometimes  repeated  several  times,  and  has  the  effect  of  cooling  the  skin, 
and  promoting  the  perspiration,  while  so  powerful  is  the  tendency  of 
blood  to  the  surface  that  there  is  little  danger  of  taking  cold  or  of  any 
internal  congestions  forming.  But  the  contact  of  the  cold  must  be 
abrupt  and  very  brief,  if  these  dangers  are  to  be  avoided.  Indeed, 
the  excessive  stimulation  of  the  skin  which  characterizes  the  "Rus- 
sian bath"  would  be  wholly  counteracted  by  a  prolonged  application 
of  cold,  and  an  equally  exaggerated  susceptibility  to  cold  would  re- 
sult. The  cold  shock  is  applied  in  the  form  of  the  shower  or  douche, 
or  less  frequently  the  plunge-bath.     The  Russian  populace,  however, 
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leap  into  a  tank,  or  the  river,  or  roll  themselves  in  the  snow ;  but  they 
return  immediately  to  the  hot  steam-chamber. 

The  duration  of  the  Russian  vapor-bath  is  at  first  generally  fifteen 
minutes,  but  after  frequent  repetition  it  is  prolonged  to  half  an  hour 
or  even  an  hour.  The  management  of  the  bather  on  leaving  the  bath 
is  the  same  as  already  described  for  the  ordinary  vapor-bath. 

In  general,  the  effect  of  this  bath  is  at  first  disagreeable,  and  leaves 
the  patient  fatigued  and  relaxed,  but  he  soon  becomes  accustomed  to 
it,  and  enjoys  a  sense  of  peculiar  lightness  and  vigor.  The  secretions 
are  augmented  for  a  time,  and,  in  some  cases,  perspiration  continues 
for  twenty-four  hours.  Its  action  upon  the  skin  may  be  inferred  from 
the  fact  that  it  very  sensibly  diminishes  the  weight  of  the  body.  Wie- 
gand  found  that  during  half  an  hour  passed  in  the  hot  vapor-bath  the 
loss  by  perspiration  was  7  ounces  and  2  drachms,  and  that  subse- 
quently, in  the  antechamber,  a  further  loss  of  8  ounces  and  6  drachms 
was  sustained.  But  as  this  loss  is  of  liquid,  it  is  speedily  repaired, 
and  it  is  found  among  the  Russians  that  the  habitual  use  of  the  bath 
neither  enfeebles  the  system  nor  diminishes  the  weight.  Sometimes  a 
pustular  or  other  eruption  of  the  skin  ensues,  which  would  appear 
either  to  show  that  some  morbid  material  contained  in  the  blood  is  eli- 
minated through  this  passage,  or  else  that  the  heat  and  friction  of  the 
skin  are  powerfully  irritating. 

The  general  vapor-bath  should  seldom  be  used,  or  only  with  great 
circumspection  in  cases  of  organic  disease,  particularly  of  the  lungs 
and  heart,  whenever  the  debility  of  the  patient  is  great,  or  when, 
on  the  other  hand,  there  exists  a  plethoric  state,  or  an  apoplectic 
tendency. 

Other  forms  of  vapor-bath  are  in  use,  such  as  wooden  closets  into 
which  steam  is  admitted  from  below,  and  in  the  door  of  which  an 
opening  is  provided  through  which  the  patient  may  pass  his  head 
while  the  rest  of  the  body  is  exposed  to  the  heat  within.  Or,  the 
patient  being  seated,  a  large  blanket  is  fastened  around  his  neck, 
reaching  the  ground,  while  beneath  it  a  tube  connected  with  a  small 
boiler  surrounds  him  with  an  atmosphere  of  vapor.  Or  a  similar  tube 
may  be  introduced  beneath  the  patient's  bedclothes,  raised  from  his 
body  by  means  of  hoops.  Similar  arrangements  may  be  made  for 
applying  steam  locally,  as  to  one  limb,  or  a  portion  of  the  trunk. 
The  vapor  of  slaking  lime  has  sometimes  been  used  instead  of  watery 
vapor,  generated  by  fire.  It  is  conveniently  applied  under  a  blanket 
while  the  patient  sits  in  a  chair  or  lies  on  his  bed.  In  cases  of 
amenorrhea,  dysmenorrhea,  spasmodic  retention  of  urine,  painful  haemor- 
rhoids, &c,  the  patient  may  sit  upon  a  night-stool  over  a  metallic  ves- 
sel in  which  water  is  kept  at  a  proper  temperature  by  means  of  a  spirit- 
lamp  placed  underneath  it.  Watery  vapor  at  the  ordinary  tempera- 
ture of  the  air  is  sometimes  diffused  through  the  atmosphere  of  the 
sick-room,  or  employed  by  means  of  an  inhaler,  both  for  its  own  sake, 
as  being  less  irritating  than  dry  air,  and  as  a  means  of  conveying  nar- 
cotic and  other  medicines  to  the  lungs. 

Uses  of  the  Vapor-Bath. — In  acute  muscular  rheumatism,  soon  after 
its  commencement,  nothing  is  more  effectual  in  cutting  short  the  attack. 
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Generally,  however,  internal  diaphoretics  are  found  to  be  more  con- 
venient. In  chronic  articular  rheumatism  and  govt,  the  vapor-bath 
alone,  or  accompanied  with  frictions  and  the  cold  or  hot  douche,  has 
been  found  very  efficient  in  removing  the  pain,  stiffness,  and  swell- 
ing of  the  affected  parts.  But  it  must  be  admitted  that  its  operation 
is  very  slow,  and  seldom  curative  by  itself.  In  peripheral  paralysis,  or 
in  the  centric  forms  in  which  the  lesion  has  been  as  far  as  possible 
repaired,  the  vapor-bath,  like  other  external  stimulants,  is  useful  in 
restoring  muscular  nutrition,  reviving  the  nervous  energy,  and,  in  case 
of  muscular  contraction,  diminishing  the  stiffness.  Anasarca  follow- 
ing scarlatina  or  suppression  of  the  perspiration  is  much  benefited  by 
the  remedy ;  so  too  is  scrofula,  when  it  affects  the  glands  and  other 
superficial  parts,  particularly  in  cases  remarkable  for  a  harsh  and  dry 
condition  of  the  skin.  The  warm  vapor-bath  has  been  used  in  cases  of 
an  imperfect  or  tardy  eruption  or  its  retrocession  in  exanthematous  fevers. 
In  all  chronic  cutaneous  diseases,  when  the  skin  is  torpid,  hard,  and 
dry,  or  is  covered  with  accumulations  of  crusts  or  epidermic  scales,  it 
cleanses  the  integument  and  renews  its  vitality.  The  hot  steam  bath, 
followed  by  cold  affusions,  is  said  to  be  curative  of  profuse  sweating 
independent  of  organic  disease. 

Of  Warm  and  Hot  Water. 

Action. — As  the  capacity  of  water  for  caloric  is  three  thousand 
times  greater  than  that  of  air,  the  former  is  capable  of  producing  the 
phenomena  of  heat  more  energetically  than  the  latter.  At  the  same 
temperature,  water  feels  hotter  than  air  or  watery  vapor ;  or,  to  ex- 
press the  difference  more  accurately,  water  at  112°F.  acts  as  a  healing 
agent  more  powerfully  than  watery  vapor  at  140°  or  160°  F. 

The  phenomena  produced  by  the  internal  administration  of  warm 
water  vary  with  its  temperature.  When  it  is  warmer  than  the  sto- 
mach (98°  to  113°  F.),  it  excites  a  sense  of  gentle  warmth  in  this 
organ,  which  also  diffuses  itself  more  or  less  over  the  whole  body,  and 
slightly  augments  the  force  and  frequency  of  the  pulse.  The  warmth 
of  the  liquid  promotes  its  diluent  operation,  and  augments  especially 
the  secretions  of  the  skin  and  the  kidneys.  Its  directly  heating  and 
indirectly  stimulating  action  is  resorted  to  when  the  temperature  of 
the  body  is  unduly  oppressed,  or  when  an  internal  sensation  of  cold 
is  experienced.  Generally  it  is  administered  in  the  form  of  an  infu- 
sion of  some  aromatic  plant,  or  with  some  alcoholic  liquor,  and  at  the 
temperature  above  mentioned.  To  obtain  its  stimulant  effects,  a  higher 
degree  of  heat  (120°  to  140°  F.)  is  required;  but  many  pe'rsons°are 
unable  to  swallow  water  as  warm  as  this.  It  should,  however  be  re- 
membered that  the  stomach  is  less  impressionable  than  the  mouth.  It 
also  retains  hot  much  better  than  lukewarm  water,  which  indeed 
is  proverbially  a  nauseating  liquid.  After  a  copious  draught  of  hot 
water  the  circulation  is  decidedly  quickened,  as  well  as  the  secretions 
of  the  kidneys  and  the  skin.  The  habitual  use  of  hot  water  as  a 
drink  entails  debility  of  the  stomach  and  dyspepsia ;  but  these  effects 
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are  in  some  degree  mitigated  by  the  addition  of  aromatic  or  alcoholic 
stimulants  to  the  draught. 

The  external  action  of  warm  water  is  best  exhibited  in  the  warm 
bath.  In  the  general  warm  bath  it  is  to  be  observed  that  the  cutaneous 
exhalation  is  arrested,  and  hence  that  there  is  no  loss  of  caloric  by  the 
skin.  On  the  other  hand,  as  the  body  gains  slightly  in  weight  during 
the  bath,  an  imbibition  or  absorption  of  water  must  have  taken  place, 
although  not  in  a  sufficient  quantity  to  modify  the  circulating  fluids 
materially.  The  changes  brought  about  result  chiefly  from  the  action 
upon  the  skin  and  from  the  absorption  of  caloric.  The  experiments  of 
Mosler  on  protracted  hot  baths1  prove  that  they  occasion  a  decided 
diminution  of  weight.  In  the  course  of  an  hour  from  one  to  two  pounds 
may  be  lost  by  exhalation  from  the  skin  and  lungs.  The  temperature  of 
the  atmosphere  at  the  same  time  modifies  the  result.  When  the  water 
was  at  108°,  the  external  air  at  80°,  and  that  of  the  bath-room  at  77°, 
the  loss  of  weight  equalled  975  grammes  in  an  hour ;  but  when  the 
external  temperature  was  68°  and  that  of  the  bath-room  66°,  the  loss 
of  weight  in  the  same  time  was  only  930  grammes,  although  the 
temperature  of  the  water  was  1110. 

Lukewarm  or  tepid  water  (85°  to  95°  F.)  is  most  generally  used  for 
bathing.  The  lower  temperature  mentioned  usually  excites  a  sense  of 
chilliness,  and  is  therefore  unsuitable  for  sensitive  persons.  Tepid 
baths  are  chiefly  used  for  purposes  of  cleanliness.  They  do  not 
excite  much,  if  any,  perspiration.  Warm  water  is  most  usually  em- 
ployed as  a  bath,  at  about  106°  F.,  for  at  a  higher  temperature  the  bath 
is  apt  to  prove  exciting;  the  sensation  is  rather  burning,  the  skin 
becomes  red,  the  pulse  and  respiration  quick,  and  the  head  somewhat 
full.  Sweating  follows  the  bath,  and  is  copious  when  it  is  encouraged 
by  warm  bedclothing,  and  especially  by  blankets  next  to  the  skin. 
During  this  operation  there  is  generally  a  strong  inclination  to  sleep. 

The  local  action  of  water  at  a  temperature  of  98°  to  106°  F.  con- 
sists in  an  increase  of  heat,  relaxation  of  the  tissues,  and  disturbance 
of  the  function  of  the  part.  The  increased  temperature  depends  upon 
the  accession  of  caloric,  on  the  one  hand,  and  upon  its  impeded  escape, 
upon  the  other.  ^Relaxation  of  tissue  or  diminished  contractility  is 
seen  when  the  hand  or  foot,  for  example,  is  held  for  some  time  in 
warm  water ;  the  part  grows  more  and  more  swollen,  the  veins  more 
prominent,  and  the  skin  softer.  Hence  in  bleeding  from  the  hand  or 
foot  the  flow  of  blood  is  promoted  by  immersing  the  part  in  warm 
water.  In  like  manner  poultices  and  warm  fomentations  are  used  to 
favor  the  bleeding  of  leech-bites,  scarifications,  &c.  From  its  relaxing 
properties  water  constitutes  the  best  means  of  cleansing  the  skin,  which 
it  does  by  removing  the  impurities  contracted  from  without  as  well 
as  the  detritus  of  the  epidermis,  and  the  oily  and  saline  secretions  of 
the  cutis.  When  thus  cleansed,  the  skin  absorbs  more  actively,  a  fact 
that  should  not  be  overlooked  in  the  application  of  mercurial  inunc- 
tions, cantharides  or  mustard  plasters,  &c.  The  afflux  of  blood 
alluded  to  produces  a  quickening  of  the  vital  processes  of  the  part, 

1  Vikchow's  Arcliiv,  xiv.  565. 
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and  promotes  the  removal  of  congestions,  exudations,  and  deposits. 
When  a  large  portion  of  the  body  is  subjected  to  this  stimulus,  the 
blood  is  drawn  away  from  internal  organs,  and  morbid  accumulations 
of  it  are  prevented!'  The  alteration  of  function  in  the  part  to  which 
warm  water  is  applied  involves  its  sensibility,  motility,  and  secer- 
nent power.  In  the  experiment  to  which  allusion  was  just  now  made, 
the  swollen  hand  feels  stiff  and  heavy,  and  its  sense  of  touch  is  blunted, 
but  in  other  respects  its  sensibility  is  more  acute,  and  that  in  propor- 
tion as  the  water  used  has  been  hotter.  The  muscular  power  of  a  part 
long  immersed  in  warm  water  is  impaired ;  this  is  manifest  in  the  gene- 
ral muscular  relaxation  produced  by  the  warm  bath,  and  which  is 
practically  induced  by  physicians  in  the  treatment  of  luxations,  of 
strangulated  hernia,  of  intestinal  spasm,  or  spasm  of  the  gall-duct, 
ureter,  urethra,  &c.  Nasse's  experiments  prove  that  the  temperature 
of  a  bath  strikingly  influences  the  secretion  of  urine.  At  96°  or  97° 
this  secretion  is  less  than  when  the  temperature  is  between  92°  and 
96°.'  In  either  case  the  influence  is  only  temporary.  Certain  second- 
ary effects  of  -warm  bathing  may  be  noticed.  As  the  congestion  and 
tumefaction  of  superficial  parts  subside,  perspiration  breaks  out,  and 
may  become  very  copious  if  it  is  favored  by  the  patient's  being  kept 
at  rest  in  bed.  Indeed,  it  is  a  very  powerful  sudorific,  and  constitutes 
one  of  the  most  salutary  measures  which  can  be  employed  on  a 
great  variety  of  occasions,  but  particularly  at  the  commencement  of 
febrile  diseases.  At  advanced  stages,  also,  of  continued  fever  when 
the  skin  grows  dry,  and  the  mouth  foul,  and  the  intelligence  is  be- 
coming overcast,  tepid  baths  are  sometimes  of  singular  efficacy  in 
restoring  suppleness  to  the  skin,  in  clearing  the  mind,  and  sometimes 
in  producing  a  critical  sweat. 

Water,  and  also  watery  vapor,  at  a  high  temperature  (boiling  water 
and  steam)  produce  a  different  class  of  symptoms,  those  of  scalding. 
When  they  act  upon  the  skin,  acute  pain  with  redness  is  produced, 
followed  by  vesication,  and  in  extreme  cases  by  a  destruction  of  the 
vitality  of  the  part.  If,  when  by  means  of  warm  water  applied  for 
some  time,  the  body  becomes  heated  much  beyond  its  normal  tempera- 
ture, cold  water  is  used  in  the  form  of  the  douche  or  plunge-bath,  a 
copious  perspiration  ensues,  provided  the  cold  act  but  momentarily; 
for,  if  its  action  be  prolonged,  a  chill  occurs  with  congestion  of  the 
lungs,  brain,  or  bowels,  or  else  an  attack  of  rheumatism.  Or  if,  instead 
of  the  whole  surface  being  thus  exposed  to  cold,  a  portion  of  it  only 
is  subjected  to  the  action  of  a  draught  of  air,  some  more  local  de- 
rangement, such  as  ophthalmia,  otitis,  otalgia,  rheumatism  of  several 
associated  muscles,  &c,  may  result. 

Special  Uses  of  the  Warm  and  Hot  Baths. — The  tepid  bath  (85°  to 
95°  F.)  is  among  the  most  important  of  hygienic  measures.  It  should 
be  used  from  fifteen  to  thirty  minutes  at  least,  and  repeated  every  week 
or  oftener  according  to  the  condition  of  the  skin,  and  the  general  effects 
which  it  produces.  At  a  temperature  of  100°  to  110°,  the  bath  mani- 
fests a  stimulant  power  in  cases  of  exhaustion  after  great  muscular 

1  Arch.  f.  wiss.  Heilk.,  ii.  273. 
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fatigue,  in  apparent  death  from  intoxication,  from  suffocation,  or  from 
strangulation  by  hanging,  or,  in  the  case  of  the  new-born  child,  by  the 
pressure  of  the  umbilical  cord,  provided  there  be  no  evidence  of  active 
congestion  of  the  brain,  but  on  the  other  hand,  a  cool  and  flaccid  con- 
dition of  the  system  denoting  exhaustion.  Chronic  diseases  of  the  skin, 
and  particularly  of  the  scaly  forms,  are  nearly  always  benefited  by 
the  use  of  prolonged  warm  baths  (at  96°  to  100°  F.),  which  remove 
the  thickened  epidermis  and  crusts,  soften  the  tissue  of  the  cutis,  and 
stimulate  the  cutaneous  circulation  and  secretions.  Above  the  tem- 
perature indicated,  there  is  danger  lest  the  morbid  activity  of  the  in- 
tegument should  be  aggravated.  Much,  however,  will  depend  upon 
the  duration  of  the  disease  and  the  sensibility  of  the  skin.  In  chronic 
rheumatism  and  gout,  warm  bathing  is  decidedly  efficacious,  and  some- 
times curative.  The  higher  temperatures  are  here  the  best.  In  pa- 
ralysis, and  particularly  paraplegia,  this  remedy  is  often  successful; 
but  the  general  bath  alone  is  less  so  than  when  it  is  conjoined  with 
the  warm  douche.  This  latter  is  also  peculiarly  valuable  in  rheuma- 
tic and  arthritic  affections,  and  in  sciatica.  The  soothing  influence  of 
the  warm  bath  is  pre-eminently  useful  in  the  treatment  of  almost  every 
form  of  mental  derangement,  from  mania  to  melancholia.  It  is  essen- 
tial in  the  treatment  of  infantile  convulsions.  Its  revulsive  and  ano- 
dyne qualities  are  exhibited  in  the  various  forms  of  painful  visceral 
disease  already  referred  to,  and  in  derangements  of  the  gastro- intesti- 
nal canal  and  its  subsidiary  organs,  particularly  in  those  which  are 
attended  with  frequent  vomiting  or  purging.  The  efficacy  of  this 
remedy  in  the  summer  complaint  {cholera  infantum)  of  our  climate  can 
hardly  be  over-estimated.  In  almost  all  renal  diseases  the  warm  bath 
is  a  valuable  palliative,  especially  in  those  which  are  marked  by  an 
altered  condition  of  the  urine,  such  as  diabetes,  hydruria,  albuminuria, 
&c.  The  intimate  relation  between  the  functions  of  the  skin  and  of 
the  kidneys  appears  to  explain  why  the  derangements  of  the  latter 
should  be  diminished  by  giving  activity  to  the  former. 

Partial  Warm  Baths. — The  footbath  is  one  of  the  most  useful  of  the 
partial  warm  baths.  Its  object  generally  is  to  draw  away  the  blood  from 
the  upper  part  of  the  body,  and  thus  relieve  the  brain,  lungs,  or  other 
organs  in  which  pain  is  felt,  or  congestion  has  taken  place.  Its  tempe- 
rature should  not  exceed  100°  F.;  it  then  excites  an  agreeable  perspira- 
tion, and  disposes  to  sleep.  But  at  a  higher  temperature  (108°  to  112°), 
it  acts  as  a  direct  excitant,  heats  the  whole  body,  quickens  the  pulse, 
and  renders  the  sleep  restless  and  un refreshing,  or  even  prevents  it  alto- 
gether. The  pediluvium  may  be  rendered  more  active  by  the  addition 
of  salt  or  mustard,  which  is  equivalent  in  effect  to  several  degrees  of 
heat.  The  water  should  rise  as  high  as  the  calves  of  the  legs ;  the 
lower  limbs  should  be  surrounded  by  a  blanket,  including  also  the 
foot-tub,  and  the  bath  should  last  from  fifteen  to  thirty  minutes. 

This  remedy  is  of  great  service  at  the  commencement  of  headache, 
sore-throat,  coryza,  pulmonary  catarrh,  &c,  and  is  one  of  the  most 
powerful  means  of  bringing  on  the  calamenia,  when  they  are  delayed 
by  cold  or  similar  transient  causes,  and  also  as  an  adjuvant  to  other 
emmenagogue  medicines.    It  is  also  of  great  value  as  a  revulsive  in 
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spasmodic  croup,  and,  although  less  so  in  pure  laryngitis,  and  mem- 
branous croup,  it  ought  not  to  be  omitted  in  these,  or,  indeed,  in  the 
early  stage  of  anv  inflammatory  disease. 

The  hipbath  consists  of  any  convenient  vessel  containing  warm 
water  (at  98°  to  100°  F.),  in  which  the  patient  can  sit  so  that  the  pel- 
vis shall  be  covered  by  the  liquid.  Its  operation  is  analogous  to  that 
of  the  footbath,  but  it  is  especially  appropriate  for  the  relief  of  disorders 
of  the  pelvic  viscera.  It  is  used  to  relieve  strangury,  retention  of 
urine,  and  uterine  colic,  to  promote  the  catamenial  flow,  and  also  the 
hsemorrhoidal  discharge. 

Fomentations  with  warm  water,  by  means  of  cloths,  sponges,  spongio- 
piline,  poultices,  &c,  may  be  classed  as  local  warm  baths,  and  are  in 
common  use  to  relieve  the  tension  of  the  skin  produced  by  inflam- 
mation, abscesses,  &c,  and  thus  at  once  to  moderate  the  morbid  pro- 
cess, and  assuage  pain.  They  are  often  preferable  to  bread  and  milk, 
flaxseed  meal,  and  other  farinaceous  cataplasms,  which,  by  acidifying, 
tend  to  make  the  skin  sore,  and  produce  desquamation  of  the  cuticle. 
Warm  fomentations  to  the  mamma?  have  decided  galactagogue  virtues, 
and  are  used  as  a  domestic  remedy  to  promote  the  flow  of  milk.  By 
means  of  the  sympathy  between  the  mamma?  and  the  uterus,  such 
applications  to  the  former,  particularly  when  quickened  by  stimulant 
embrocations,  or  by  suction  of  the  nipple,  have  frequently  been  effec- 
tual in  restoring  the  suspended  menstrual  flow. 

Injections  of  warm  water  into  the  vagina  are  employed  for  the  pur- 
pose of  recalling  suppressed  lochia  or  catamenia,  and  to  alleviate  pain 
in  the  pelvic  viscera.  Clysters  of  the  same  are  also  used  to  evacuate 
the  bowels. 

Warm  sand-baths  are  used  in  some  places  where  thermal  mineral 
waters  exist.  The  patient,  in  a  sitting  position,  is  buried  to  his  neck 
in  sand  or  gravel  saturated  with  the  warm  water.  Gout,  rheumatism, 
general  dropsy,  &c,  have  been  treated  by  this  means.  A  similar 
method  is  sometimes  used  at  the  sea-shore  in  midsummer. 

Boiling  water  acts  like  a  cautery,  and  is  a  powerful  revulsive  whicb 
may  be  resorted  to  in  extreme  cases  where  it  is  necessary  to  produce 
an  immediate  and  powerful  revulsion  or  stimulation.  This  is  parti- 
cularly the  case  in  asphyxia  and  in  prolonged  syncope,  when  the  electro- 
magnetic apparatus  is  not  at  hand.  But  it  should  be  used  with  ex- 
treme circumspection. 

Hot  water,  at  as  high  a  temperature  as  can  be  borne  without  its 
scalding,  has  been  successfully  employed  to  arrest  the  development  of 
panaris,  and  also  of  frost-bite. 


ELECTRICITY. 

Definition. — Electricity  is  an  imponderable  agent  which  appears 
to  reside  in  all  bodies.  Its  name  is  derived  from  r^txrpov,  amber,  for 
it  was  first  observed,  by  Thales  of  Miletus,  to  be  developed  by  friction 
of  this  substance. 

History. — No  distinct  trace  of  an  acquaintance  with  the  properties 
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of  electricity  can  be  discovered  until  the  time  of  Paracelsus,  who 
attributed  curative  virtues  to  the  loadstone.  Little,  however,  was  added 
to  the  vague  notions  entertained  by  this  philosopher  until  the  invention 
of  the  artificial  magnet  by  Max.  Hell,  of  Vienna,  about  the  middle  of 
the  eighteenth  century,  and  that  of  the  electrical  machine  shortly  after- 
wards. Jallabert  (1748)  was  the  first  to  employ  the  latter  instrument 
successfully  for  the  treatment  of  paralysis.  Soon  afterwards  Franklin 
used  it  for  the  same  purpose,  but  without  permanent  advantage.  From 
that  date  numerous  publications  appeared,  recounting  cures  by  means 
of  the  electric  bath,  sparks,  and  shocks.  In  1780  Cavallo  published 
his  Essay  on  the  Theory  and  Practice  of  Medical  Electricity,  showing  its 
utility  in  paralysis,  chronic  rheumatism,  chorea,  epilepsy,  apparent 
death,  &c,  and  in  France  Poma  and  Arnaud  gave  a  similar  account 
of  its  effects  in  1787.  Two  years  later,  Galvani  made  the  discovery 
which  has  immortalized  his  name.  So  much  more  decided  were  the 
effects  produced  by  the  Voltaic  and  Galvanic  instruments  than  had 
been  obtained  from  mechanical  electricity,  that  the  latter  fell  into 
comparative  neglect.  The  new  agents  would  in  all  probability  have 
sooner  reached  the  position  they  have  since  occupied,  had  they  not 
formed  such  ready  tools  for  charlatanism,  and  thus  shared  in  the 
aversion  inspired  by  .their  seeming  alliance  with  the  mummeries  and 
impostures  of  "animal  magnetism."  But,  as  the  progress  of  science 
continued  to  develop  more  and  more  the  essential  part  played  by 
electricity  in  all  vital  as  well  as  merely  physical  phenomena,  the 
attention  of  eminent  physicians  became  more  strongly  fixed  upon  its 
therapeutical  powers,  whose  reality,  as  demonstrated  by  the  galvanic 
apparatus,  could  no  longer  be  questioned.  But  it  is  chiefly  to  the 
discovery  of  induced  galvanic  electricity  by  Faraday,  and  the  invention 
of  the  rotary  electro-magnetic  apparatus  of  Pixii  (1832),  that  we  owe 
the  considerable  advances  that  have  recently  been  made  in  this  depart- 
ment of  therapeutics.  The  most  eminent  physicians  of  Europe  have 
contributed  either  to  the  improvement  of  the  electrical  apparatus,  or 
to  enlarge  the  list  of  diseases  which  it  is  able  to  relieve  or  cure.  Of 
these  the  most  familiar  to  American  physicians  is  Golding  Bird ;  but 
many  other  names  will,  in  the  course  of  this  article,  be  found  associated 
with  the  progress  of  medical  electricity.  Among  them  Duchenne  is 
the  most  conspicuous,  as  well  for  his  scientific  elucidation  of  the  subject 
as  for  the  extension  he  has  given  to  the  curative  influence  of  the 
electric  fluid. 

Sources  and  Properties. — It  is  now  certain  that  any  disturbance 
in  the  molecular  condition  of  bodies  may  give  rise  to  electrical  phe- 
nomena. Friction  is  one  of  the  most  common  and  the  longest  known 
of  the  causes  which  develop  them ;  but  chemical  agencies,  and  the 
natural  magnetic  properties  of  certain  substances,  are  those  most  fre- 
quently employed  for  medical  purposes.  The  friction  of  sealing-wax, 
sulphur,  glass,  gutta-percha,  &c,  by  means  of  a  silken,  woollen,  or 
leather  substance,  causes  them  to  attract  and  repel  alternately  light 
bodies,  such  as  down,  feathers,  pith,  &c.  But  the  metals,  charcoal, 
vegetable  matter,  and  all  moist  substances,  are  incapable  of  being  so 
excited  unless  they  are  insulated,  that  is,  unless  their  connection  with 
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the  earth  is  cut  off.  Thus  all  bodies  may  be  arranged  in  two  classes, 
conductors  and  non-conductors  of  electricity.  Although  the  former, 
except  when  insulated,  never  display  electrical  powers  developed  by 
friction,  yet  they  constitute  the  chief  sources  of  electricity  developed 
by  chemical  action,  or  galvanism. 

It  has  long  been  a  question  among  natural  philosophers  whether 
the  phenomena  of  electricity  are  due  to  a  single  fluid  or  to  two  fluids 
tending  constantly  to  neutralize  each  other.  But  these  phenomena 
are  explicable  on  either  supposition.  If  two  pith-balls,  suspended  by 
means  of  silken  threads,  in  contact  with  each  other,  are  touched  by 
sealing-wax,  glass,  or  other  electric,  excited  by  friction,  mutual  repul- 
sion between  them  will  take  place;  but  if  one  ball  be  touched  by 
excited  sealing-wax,  and  the  other  by  excited  glass,  the  two  balls  will 
tend  towards  each  other.  This  phenomenon  was  early  observed,  and 
led  to  a  belief  that  sealing-wax  generated  one  kind  of  electricity,  and 
glass  another,  which  were  called  respectively  resinous  and  vitreous. 
But  the  phenomena  described,  and  indeed  all  which  the  different  forms 
of  electricity  present,  are  explicable  upon  the  simpler  theory  of  a 
single  electrical  fluid.  This  theory  originated  with  Franklin.  He 
supposed  that  electricity,  as  a  subtle  elastic  fluid,  pervades  all  nature, 
but  gives  no  indications  of  its  presence  during  the  repose  of  matter. 
Any  disturbance,  however,  of  the  natural  molecular  condition  of  in- 
organic or  organic  matter  evolves  electricity,  which  then  tends  to 
accumulate  in  some  bodies,  while  it  is  relatively  deficient  in  others. 
In  the  former  case  it  is  called  positive,  and  in  the  latter  negative,  elec- 
tricity. As  the  particles  of  this  fluid  are  mutually  repellent,  atoms  or 
bodies  equally  charged  with  it  tend  to  separate  from  one  another;  and 
when  of  sufficiently  light  material,  as  in  the  case  of  the  pith-balls, 
they  actually  do  so.  On  the  other  hand,  when  it  exists  in  excess  in 
some  bodies,  and  is  deficient  in  others,  there  is  a  tendency  to  the 
restoration  of  an  electrical  equilibrium,  and,  as  in  the  case  of  the  pith- 
balls,  attraction  is  manifested ;  the  electric  excess  on  the  one  side  sup- 
plies the  deficiency  on  the  other,  and  the  balance  is  restored.  In  this 
theory,  positive  corresponds  to  vitreous,  and  negative  to  resinous 
electricity,  in  the  theory  of  two  fluids. 

Some  of  the  fundamental  laws  which  govern  the  operations  of  elec- 
tricity may  be  stated  as  follows:  The  mutual  attraction  and  repulsion 
of  electrified  bodies  for  one  another  are  in  an  inverse  ratio  to  the  square 
of  the  distance  between  them.  Their  reaction  upon  one  another  is  in 
a  compound  ratio  of  the  quantity  of  electricity  they  possess.  The 
mutual  repulsion  of  electrical  atoms  for  one  another  causes  the  fluid 
to  reside  on  the  surface  of  all  bodies  in  which  it  exists.  Ilence,  if  a 
metallic  sphere  be  electrified,  all  portions  of  its  surface  will  possess 
the  same  amount  of  fluid;  but  if  the  sphere  be  flattened,  more  elec- 
tricity will  exist  at  the  equator  than  at  the  poles.  On  the  other  hand, 
if  it  be  elongated  into  a  cylinder,  the  two  ends  of  it  will  be  most 
abundantly  supplied,  or,  if  one  of  these  be  drawn  out  to  a  point,  all  of 
the  electricity  will  tend  to  escape  by  the  latter.  Iu  like  manner,  if  a 
cylinder  charged  with  electricity  be  furnished  with  a  row  of  metallic 
points  at  one  extremity,  a  constant  stream  issues  from  them,  and  in 
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the  dark  appears  as  luminous  pencils  of  divergent  rays.  When  two 
bodies  charged  with  opposite  electricities,  or  in  opposite  electrical 
states,  are  brought  near  together,  a  tendency  exists  to  the  restoration 
of  electrical  equilibrium,  and  when  this  is  effected,  a  spark  or  flash 
takes  place  with  a  sharp  report  if  the  quantity  of  electricity  is  large. 
This  phenomenon  is  an  exact  imitation  on  a  small  scale  of  lightning 
and  thunder,  as  was  fully  demonstrated  by  the  famous  experiment 
of  Franklin  with  his  kite.  The  clouds  and  the  earth  being  in  opposite 
electrical  states,  equilibrium  between  them  is  restored  with  explosive 
violence. 

Owing  to  the  mutual  repulsion  of  electrical  particles  of  the  same 
name,  when  electricity  is  accumulated  in  a  body,  it  induces  an  op- 
posite condition  in  neighboring  bodies.  It  drives  their  electricity  from 
the  adjacent  surfaces,  so  that  these  assume  a  negatively  electric  condi- 
tion ;  or,  if  the  electricity  is  withdrawn  from  a  body,  it  induces  an 
overcharged  state  of  the  neighboring  bodies.  The  influence  or  power 
by  which  this  change  is  effected  is  called  induction,  and  a  distinct  idea 
of  it  is  essential  to  the  comprehension  of  nearly  all  electrical  apparatus 
and  phenomena.  The  most  familiar  example  of  induction  is  the  Ley- 
den  jar.  A  glass  jar  is  coated  within  and  without  to  two-thirds  of  its 
height  with  tinfoil,  and  the  internal  coating  is  connected  with  an  elec- 
trical machine  or  other  generator  of  electricity,  while  the  external 
coating  communicates  with  the  ground.  In  proportion  as  electricity 
accumulates  on  the  external  coating,  and  becomes  positive,  the  ex- 
ternal coating  loses  its  natural  electricity,  or  becomes  negative.  If  now 
the  two  be  connected  by  means  of  a  metallic  or  other  good  conductor, 
the  equilibrium  of  the  electric  fluid  is  instantaneously  restored  with 
the  phenomena  of  light  (in  the  shape  of  a  flash  or  spark),  heat,  sound, 
and  commotion,  those,  in  fact,  of  lightning.  Now,  if  the  connection 
between  the  inner  and  outer  coatings  be  made  partly  by  certain  bodies, 
the  electricity  will  pass  through  them,  piercing,  rending,  or  inflaming 
them  according  to  their  nature.  Cotton  dusted  with  powdered  rosin, 
or  wet  with  alcohol  or  ether,  may  be  inflamed;  water  decomposed,  or 
its  elements  united ;  metallic  wires  and  other  solid  bodies  heated, 
melted,  or  even  vaporized;  or,  if  the  discharge  take  place  through  the 
living  body,  as  by  placing  the  hands  in  connection  with  the  interior 
and  exterior  respectively  of  the  Leyden  jar,  or  between  the  opposite 
poles  of  galvanic  or  electric  batteries,  a  shock  is  felt,  especially  at  the 
joints,  and  the  muscles  are  contracted  spasmodically. 

Varieties  and  Properties  of  Electricity. — The  varieties  of 
electricity  depend  upon  its  mode  of  development,  according  as  this  is 
by  friction  or  mechanical  action,  by  contact  or  chemical  action,  or  by 
induction  from  these  sources,  or  from  magnetism. 

Mechanical  Electricity. — This  is  usually  generated  by  the  so-called 
electrical  machine,  in  which  a  glass  plate  or  cylinder  is  made  to  re- 
volve under  the  friction  of  leather  cushions  covered  with  an  amalgam 
of  mercury,  zinc,  and  tin.  The  evolved  electricity  is  drawn  into  an 
isolated  metallic  conductor  by  means  of  sharp  points  of  metal.  From 
this  it  may  be  received  in  the  Leyden  phial,  or  any  other  isolated 
receptacle,  the  human  body,  for  instance,  placed  upon  a  stool  with 
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glass  feet,  or  otherwise  insulated.  Such  electricity  is  comparatively 
small  in  quantity,  but  highly  concentrated,  and  is  hence  said  to  pos- 
sess a  high  degree  of  intensity,  or  to  have  great  power  of  overcoming 
resistance  to  its  progress.  It  readily  produces  the  disruption  of  bodies 
which  it  traverses,  but  influences  their  chemical  or  atomic  compo- 
sition in  a  much  less  degree.  In  this  respect  it  contrasts  strongly 
with  the  fluid  generated  by  electro-chemical  arrangements.  These  pro- 
duce electricity  of  a  low  degree  of  intensity,  but  in  large  quantity,  and 
of  wonderful  decomposing  energy.  Thus,  the  most  powerful  electri- 
cal machine  is  scarcely  competent  to  decompose  a  drop  of  water,  while 
the  elements  of  this  fluid  are  readily  separated  by  galvanic  or  mag- 
netic electricity. 

Application. — The  forms  under  which  mechanical  electricity  is  used 
are  the  bath,  the  aura,  the  spark,  and  the  shock. 

The  electric  bath  consists  simply  in  placing  the  patient  upon  an  in- 
sulating stool  connected  with  the  prime  conductor.  His  whole  body 
is  charged  with  electricity.  The  hairs  of  his  head  become  mutually 
repellent  and  stand  on  end;  from  his  eyelashes,  the  tips  of  his  fingers, 
and  nose,  and  from  other  prominent  parts,  an  aura  issues,  which  is 
luminous  in  the  dark.  In  some  cases  the  circulation  is  quickened; 
the  secretions  generally  become  more  active,  and  perspiration  breaks 
out.1  Bat  these  phenomena  very  probably  depend  upon  the  patient's 
agitation,  for  Giacomini  has  related  that,  according  to  his  observations, 
neither  the  pulse,  the  secretions,  the  respiration,  nor  the  mental 
condition,  undergo  any  change.2  It  is  affirmed  by  the  author  just 
named  that,  when  an  insulated  person  is  connected  with  the  rubber  of 
the  electrical  machine  while  the  conductor  communicates  with  the 
ground,  he  is  exhausted  of  his  electricity,  and  so  marked  a  sedative 
effect  is  produced  upon  his  system,  that  inflamed  portions  of  his  skin 
grow  pale,  and  headaches  and  neuralgic  pains  are  dissipated  by  this 
electrical  depletion.  These  assertions,  so  readily  susceptible  of  con- 
firmation if  correct,  have  not  been  supported  by  other  writers,  and 
very  certainly  no  analogous  phenomena  are  observed  in  healthy  per- 
sons under  the  conditions  named. 

The  electric  aura  is  produced  by  the  action  of  a  pointed  conductor 
either  of  brass  or  wood.  By  connecting  this  body  with  the  prime 
conductor  by  means  of  a  chain,  and  connecting,  at  the  same  time,  the 
patient's  body  with  the  rubber  of  the  machine,  a  pencil  of  electric  rays 
is  projected  from  the  point  against  whatever  part  of  the  integument  it 
is  desired  to  act  upon.  In  this  manner  he  receives  positive  electricity. 
On  the  other  hand,  if  he  is  placed  on  the  insulating  stool  in  connection 
with  the  prime  conductor,  and  the  points  are  moved  near  the  surface 
of  his  skin,  positive  electricit}''  is  withdrawn  from  him.  Finally,  if, 
while  insulated,  points  connected  with  the  rubber  are  presented  to  his 
body,  his  electricity  is  withdrawn  by  them. 

The  spark  is  obtained  for  medicinal  purposes  by  insulating  the  pa- 
tient, in  connection  with  the  prime  conductor,  and  bringing  a  blunt 

1  G.  Bird,  Guy's  Hosp.  Rep.,  No.  xii.  p.  85. 

2  Bibliotheque  du  iuedecin  practicien,  xiv.  90. 
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metallic  body  near  the  affected  part.  Sparks  pass  from  the  latter  to 
the  former,  occasioning  a  stinging,  pricking,  or  tearing  sensation,  ac- 
cording to  the  intensity  of  the  discharge.  A  small,  circumscribed 
wheal  surrounded  by  a  little  inflammatory  blush  is  produced  in  deli- 
cate skins.  In  certain  diseases  (paralysis,  rheumatism),  Cavallo  drew 
sparks  by  means  of  a  metallic  ball  through  flannel  applied  over  the 
affected  part  in  one  or  several  folds  according  to  the  power  of  the 
machine  employed. 

The  shock  is  produced  by  including  a  portion  of  the  body  in  the 
circuit  formed  when  a  Leyden  jar  or  battery  is  discharged.  For  ex- 
ample :  if  a  chain  communicating  with  the  outer  coating  of  the  jar  is 
held  in  one  hand,  while  the  other  touches  the  knob  of  the  jar,  a  dis- 
charge will  take  .place  through  the  arms  and  chest.  It  produces  a 
disagreeable  spasmodic  jerking,  accompanied  by  a  sense  of  contusion, 
which  pervades  the  parts  traversed  by  the  charge,  or,  when  the  charge 
is  a  feeble  one,  in  the  parts  only  nearest  to  the  jar.  If  a  discharge  is 
made  through  a  nervous  trunk,  a  severe  contusive  pain  is  experienced, 
followed  by  numbness  of  the  part.  The  discharge  of  an  electrical 
battery  or  assemblage  of  Leyden  jars,  may  kill  small  animals,  dogs, 
and  even  men.  The  parts  attacked  by  the  electricity  are  injured  in 
the  same  way  as  by  lightning,  and  exhibit  signs  of  burning,  wheals, 
or  punctures,  and  the  limbs  are  usually  relaxed.  No  internal  lesion 
is  discovered  after  death  except  that  the  blood  is  not  coagulated. 
Several  cases  are  recorded  in  which  hemiplegia  of  long  duration 
appears  to  have  been  the  effect  of  electric  shocks,1  an  occurrence 
which  has  been  attributed  to  the  formation  of  a  clot  (embolus)  and  its 
conveyance  to  the  brain  by  the  veins. 

These  modes  of  electrization  are  quite  superseded  by  galvanic  and 
Voltaic  electricity. 

Galvanic  or  Voltaic  electricity  is  developed  by  the  contact  and  chemi- 
cal action  of  dissimilar  substances.  In  1789,  Galvani,  of  Bologna, 
discovered,  in  some  experiments  upon  frogs,  when  a  nerve  and  a  muscle 
were  joined  by  a  metallic  medium,  that  muscular  contraction  was  ex- 
cited. He  at  first  supposed  the  cause  of  this  movement  to  be  the  ner- 
vous force,  but  Volta  proved  it  to  be  electricity  excited  by  the  contact 
of  the  substances  mentioned,  and  that  the  contraction  was  still  more 
decided  when  dissimilar  metals  were  used,  as,  for  example,  zinc  and 
copper.  It  is  now  certain  that  chemical  action  is  the  source  of  the  elec- 
tricity in  the  above  experiment,  and  that  of  the  two  metals  employed 
the  zinc  is  the  one  chiefly  attacked,  and  that  the  copper  is  the  recipient 
or  condenser  of  the  electricity  developed.  Several  metals,  such  as 
lead,  iron,  tin,  bismuth,  and  antimony,  have  the  same  reaction  as  zinc, 
and  hence  are  called  electro-positive ;  while  others  react  like  copper, 
as,  for  example,  gold,  silver,  and  platinum,  and  hence  are  called  elec- 
tro-negative. This  mode  of  developing  electricity  is  now  become 
familiar  in  the  galvanic  battery.  In  its  simplest  form  it  consists  of  a 
single  pair  of  plates,  i.  e.  of  a  copper  and  zinc  plate  placed  perpendi- 
cularly and  apart  in  a  glass  vessel  containing  slightly  acidulated  water. 

1  Lancet,  July,  1861,  p.  86  ;  Sept.,  1861,  p.  253. 
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While  they  remain  unconnected,  no  phenomena  are  noticed,  but  if  they 
are  connected  above  by  means  of  a  copper  wire,  the  oxygen  of  the 
water  immediately  attacks  the  zinc,  hydrogen  gas  escapes  in  bubbles, 
and  the  electricity  which  is  developed,  accumulates  on  the  copper  plate, 
or  rather  a  circulation  is  established  from  the  zinc  to  the  copper, 
through  the  water,  and  from  the  copper  through  the  wire  back  to  the 
zinc.  The  most  oxydizable  metal  of  the  two  employed  is  that  which 
furnishes  the  supply  of  electricity;  hence,  in  the  arrangement  of  plates 
just  described,  the  zinc  is  the  positive  pole  and  the  copper  the  nega- 
tive pole.  When  the  wire  which  completes  the  circuit  just  described 
is  divided  at  any  point,  the  passage  of  electricity  between  its  two  ex- 
tremities occasions  various  phenomena,  accompanied  by  light,  heat, 
and  chemical  effects. 

Galvanic  induction,  like  induction  from  mechanical  electricity,  may 
be  produced  in  the  following  manner.  If  a  wire  in  its  natural  state  is 
brought  near  to  another  which  is  traversed  by  a  current  of  galvanic 
electricity,  a  change  in  the  electrical  condition  of  the  former  at  once 
takes  place ;  a  current  is  immediately  established  within  it  which  has 
a  direction  opposite  to  that  of  the  primary  current ;  and  if  the  two 
wires  be  brought  very  closely  together  a  spark  will  pass  between  them. 
When  a  number  of  pairs  of  metallic  plates,  such  as  have  been  described, 
are  associated  so  that  the  negative  pole  of  one  shall  be  connected  Avith 
the  positive  pole  of  another,  and  the  extreme  pairs  by  an  interrupted 
conductor,  phenomena  are  developed  of  the  same  kind  as,  but  of  much 
greater  activity  than,  in  the  case  of  a  single  pair,  because  the  quantity 
of  electricity  forming  the  current  is  very  great.  Quantity,  however, 
is  proportioned  to  the  area  of  metallic  surface  employed  in  each  pair 
of  plates  ;  intensity,  on  the  other  hand,  depends  on  the  number  of  pairs 
composing  the  battery.  These  phenomena  are  mainly  chemical  and 
calorific,  as  distinguished  from  those  of  the  electrical  machine,  which 
are  chiefly  mechanical.  The  most  intimate  chemical  compounds  are 
decomposed  ;  the  alkalies,  for  example,  were  proved  by  this  agency  to 
be  compounds  of  a  metallic  base  with  an  electro-negative  body.  When 
the  poles  of  a  battery  terminate  in  charcoal  points,  and  these  are 
brought  very  near  to  one  another,  a  more  brilliant  light  is  produced 
than  by  any  other  artificial  means.  If  metallic  plates  attached  to  the 
opposite  poles  are  applied  to  the  skin  while  the  battery  is  in  action,  a 
superficial  eschar  is  at  length  produced,  such  as  the  actual  cautery 
occasions.  An  uninterrupted  current  from  a  strong  instrument  gives 
rise  to  a  sensation  of  heat  and  a  degree  of  pain  which  at  length  be- 
comes insupportable.  When  the  current,  however,  is  intermittent, 
three  separate  effects  are  observed,  viz  :  on  its  entering  the  body,  on 
leaving  it,  and  in  the  interval  between  the  two.1 

The  physiological  action  excited  by  breaking  the  circuit  is  so  slight 
as  to  be  imperceptible,  except  when  the  largest  batteries  are  used,  but 
that  produced  by  the  entering  current  is  most  strongly  marked  by  the 
development  of  muscular  contractions.  The  physiological  action  be- 
tween these  two  is  due  to  the  continuous  current,  and  is  that  local 

1  Dichen.ne.  Arch.  Gen.,  4eme  ser.,  xxvi.  70  ;  De  l'Electrisation  localises,  Paris,  1855. 
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irritation,  amounting  even  to  cautery,  which  has  already  been  described. 
Galvanic  electricity  is  peculiar  in  the  energy  with  which  it  acts  upon 
the  retina.  Its  currents  passing  through  the  fifth  pair  excite  luminous 
sensations,  of  which  one  is  vivid,  another  feeble,  and  a  third  more 
feeble  still ;  the  first  corresponds  with  closing  the  circuit,  the  second 
with  its  interruption,  and  the  third  with  the  intermediate  period. 

Magnetic  Electricity. — The  ancients  were  acquainted  with  the  power 
of  the  loadstone  to  attract  iron.  This  mineral,  an  oxide  of  iron,  was 
called  by  the  Greeks  ^ay^j,  and  from  this  word  magnet  is  derived. 
The  polarity  of  the  magnet,  or  the  directive  power  by  which  it  tends 
to  assume  a  north  and  south  direction,  was  unknown  in  Europe  until 
the  twelfth  century,  when  a  knowledge  of  the  mariner's  compass,  de- 
rived from  the  Chinese  through  the  Tartars,  was  brought  from  the 
East  by  the  crusaders.1 

The  general  phenomena  of  magnetism  and  electricity  are  very  analo- 
gous; thus  similar  and  dissimilar  ends,  or  poles,  of  magnets,  mutually 
repel  and  attract ;  bodies  are  rendered  magnetic  by  induction,  and  the 
sensible  distribution  of  magnetism,  like  that  of  electricity,  is  superficial. 
But  magnetism  is  incapable  of  transference,  since  a  magnet  becomes 
stronger,  and  therefore  gains  instead  of  losing  power  when  used  to  im- 
part magnetism  to  another  body.  Ordinary  magnetism,  also,  can  be 
readily  developed  in  only  a  few  metals;  it  is  permanent  in  steel,  but 
transitory  in  soft  iron. 

If  a  permanent  magnet  be  furnished  with  a  soft  iron  cylindrical 
armature  bent  into  the  form  of  a  horseshoe,  and  each  arm  of  the  latter 
be  wound  round  with  insulated  copper  wire,  having  its  two  extremities 
left  free,  and  if  now  the  magnet  be  made  to  revolve  rapidly,  so  as  to 
bring  its  poles  alternately  near  to  either  end  of  the  armature,  the  soft 
iron  of  the  armature  becomes  alternately  magnetized  with  opposite 
polarity,  and  currents  flowing  in  opposite  directions  are  induced  in  the 
copper  wire  around  it.  If  a  closed  circuit  be  formed  by  connecting 
the  free  ends  of  the  wire,  all  of  the  induced  currents  will  be  trans- 
mitted ;  but  if  by  any  suitable  mechanical  arrangement  the  contact  be 
broken  during  one-half  of  every  revolution,  one-half  of  the  currents 
will  be  interrupted,  and  those  transmitted  will  all  have  the  same  di- 
rection. It  will  readily  be  understood  that  the  circuit  may  be  formed 
partly  of  wire,  and  partly  of  any  other  conductor,  as  the  human  body. 
In  the  latter  case  electric  shocks  will  be  perceived  in  the  parts  between 
the  extremities  of  the  wires.  In  this  apparatus  the  electricity  is  in- 
duced in  the  wires  which  surround  the  armature,  and  is  not  derived 
immediately  from  the  magnet  itself.  In  other  forms  the  wires  are 
wrapped  around  the  arms  of  the  magnet,  and  then  the  armature  being 
applied,  neutralizes  the  electricity  of  the  magnet  and  liberates  that  of 
the  wire  coil. 

Another  form  of  induction  electricity,  is  that  indirectly  generated 
by  the  action  of  a  galvanic  current.  A  bundle  of  soft  iron- wire,  or  a 
bar  of  soft  iron,  is  placed  in  the  centre  of  a  wooden  reel  or  bobbin, 
around  which  is  wound  a  quantity  of  stout  insulated  copper  wire, 

1  McCitlloh,  Booth's  Enc.  of  Chem.,  p.  554. 
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having  its  two  ends  free,  for  the  purpose  of  being  connected  with  a 
single  pair  of  plates  of  copper  and  zinc  exposed  to  chemical  action. 
Over  this  are  wound  about  1300  feet  of  very  thin  insulated  copper 
wire.  The  two  ends  of  this  coil  are  furnished  with  directors  for  the 
purpose  of  being  applied  to  any  portion  of  the  body  required.  If, 
then,  one  end  of  the  inner  coil  be  removed  from  the  battery,  the 
constraining  inductive  force  previously  exerted  on  the  outer  coil  is 
removed,  and  all  the  electricity  naturally  present  in  it  is  discharged 
through  the  portion  of  the  body  touched  by  the  director,  producing 
an  electric  shock.  By  adapting  a  piece  of  apparatus  for  mechanically 
breaking  contact  with  the  battery  employed,  a  series  of  shocks  can  be 
sent  through  a  limb,  either  very  slowly  and  mildly,  or  at  the  rate  of 
two  thousand  or  more  a  minute ;  producing  such  a  rapid  succession 
of  discharges  as  to  give  rise  to  a  sensation  amounting  to  insufferable 
torture.1  Instead  of  the  secondary  current  here  described,  the  primary, 
or  that  obtained  from  the  interior  coil  of  wire,  is  sometimes  used ;  but, 
in  either  case,  every  interruption  of  the  circuit  is  attended  by  a  dis- 
charge, one  at  the  instant  of  making,  and  the  other  at  the  moment  of 
breaking  the  contact. 

The  force  of  the  discharge  may  be  regulated  by  the  position  of  the 
soft  iron  core ;  the  more  it  is  withdrawn,  the  less  powerful  will  be  the 
shock.  Or  the  length  of  the  secondary  coil  may  be  increased  or  dimi- 
nished, by  which  means  the  machine  becomes  more  or  less  powerful. 
Or,  finally,  a  tube  containing  water  may  be  introduced  into  the  circuit, 
and  the  ends  of  the  wires  within  it  made  to  approach  or  recede  from 
one  another,  according  to  the  strength  of  the  shock  desired.  Induction 
currents,  of  whatever  power,  produce  little  or  no  change  in  the  texture 
of  the  skin ;  a  little  erythema  may  occasionally  be  observed.  Accord- 
ing to  Duchenne,  the  primary  and  secondary  currents  are  not  possessed 
of  identical  powers.  The  latter  excites  the  retina  in  a  higher  degree, 
particularly  when  the  magneto-electric  apparatus  is  used,  and  also  the 
general  sensibility  of  the  skin,  while  the  primary  current  influences 
muscular  contractility  more  decidedly.2 

Action  of  the  several  Forms  of  Electricity. — Allusion  has 
already  been  made  to  the  influence  alleged  by  Giacomini  to  be  exerted 
upon  a  person  insulated  and  in  connection  with  the  rubber  of  an 
electrical  machine,  and  its  reality  was  held  to  be  doubtful.  As  to 
sparks  from  the  prime  conductor,  they  exert  but  a  feebly  stimulating 
influence  upon  the  skin,  or  upon  the  contractility  of  the  superficial 
muscles.  The  shocks  produced  by  means  of  the  Leyden  phial  are 
more  energetic  and  effectual ;  but  this  method  is  disagreeable  on 
account  of  the  muscular  and  nervous  commotion,  as  well  as  the  irrita- 
tion of  the  skin  which  it  occasions. 

Galvanic  electricity  acts  chiefly  upon  the  skin,  exciting  more  or  less 
inflammation  when  its  current  is  continuous;  or,  if  the  circuit  is  made 
by  means  of  acupuncture  needles,  the  decomposing  action  of  the  fluid 
may  be  set  up  within  the  tissues.  In  this  way  aneurisms  have  been 
cured.     Reference  has  been  made  to  the  influence  of  this  agent  upon 

1  Bibd,  loc.  cit.  2  L'Electrisation  localisee,  p.  101. 
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the  eye,  showing  that,  when  properly  applied,  it  acts  as  a  powerful 
stimulant  to  the  retina.  Yet  it  is  not  without  risk.  If,  while  the  eyes 
are  closed,  one  pole  is  connected  with  the  hand,  for  example,  and  the 
other  applied  to  the  forehead,  temple,  or  cheek,  flashes  of  light  are 
perceived.  It  has  happened,  however,  that  permanent  amaurosis  has 
been  produced  by  this  operation  when  too  powerful  a  charge  was  used. 
When  the  muscles  are  to  be  excited,  an  interrupted  current  must  be 
used;  but  it  has  been  suggested  that  danger  is  to  be  apprehended 
from  the  calorific  action  of  galvanic  electricity  even  in  this  form.  If 
the  interrupted  current  is  transmitted  in  the  course  of  the  nerves 
(direct  current),  it  produces  more  muscular  contraction  than  when  it 
has  the  opposite  direction  (inverse  current).  In  experiments  upon 
animals,  after  removal  of  the  nerves,  the  effects  upon  the  muscles  are 
the  same,  whatever  the  direction  of  the  current.  Obvious  physiolo- 
gical effects  are  observed  only  on  completing  or  interrupting  the  gal- 
vanic circuit  through  the  body,  and  are  most  marked  on  completing 
it.1  When  the  current  is  transmitted  along  the  spine,  certain  savors 
are  said  to  be  perceived,  and  painful  sensations  in  the  stomach,  bowels, 
&c.  Its  action  upon  glands  is  to  augment  their  secretion.  If  one  pole 
is  connected  with  the  mouth,  and  the  other  with  the  anus,  a  gentle 
warmth  and  movements  are  felt  in  the  abdomen,  then  a  sense  of  weight 
in  the  rectum,  and  after  ten  or  fifteen  minutes  an  alvine  evacua- 
tion.2 Pulvermacher's  chain  consists  of  a  series  of  pairs  of  small 
plates  linked  together,  and,  when  moistened  with  water,  salt  water,  or 
acidulated  water,  is  intended  to  be  worn  on  the  person.  It  keeps  up, 
while  in  order,  a  constant  stream  of  electricity  of  low  tension,  and  its 
use  has  certainly  been  followed  by  striking  cures.  It  is,  however, 
very  liable  to  get  out  of  order  in  consequence  of  the  oxidation  of  its 
plates,  and  is  therefore  comparatively  little  used  at  the  present  time. 

Undoubtedly  the  different  forms  of  induction  machines  have  a  great 
advantage  in  being  free  from  the  objections  against  the  other  apparatus 
which  have  been  mentioned.  Induction  electricity  is  capable  of  pro- 
ducing all  degrees  of  altered  sensibility,  from  the  severest  pain  to  the 
slightest,  without  disorganizing  or  leaving  any  permanent  trace  upon 
the  skin;  and  therefore  its  application  can  be  renewed  as  often  as 
desirable,  and  whatever  the  patient's  susceptibility  may  be.  The 
primary  current,  differing  from  the  secondary  in  its  qualities,  may  be 
substituted  for  the  latter,  particularly  in  electrifying  the  face,  or  parts 
near  the  eye.  The  secondary  current  has  its  peculiar  application  in 
muscular  paralysis  and  other  musculo-nervous  affections,  on  account 
of  its  intensity  independently  of  all  heating  action. 

There  is  a  wide  difference  of  opinion  respecting  the  therapeutic 
values  of  the  constant  galvanic  (Daniell's,  Grove's,  or  Bunsen's)  and 
the  interrupted  or  magneto-electric  currents.  The  former  is  main- 
tained to  have  superior  efficacy  by  numerous  authoritative  writers, 
chief  among  whom  Dr.  Robert  Remak,  of  Berlin,  may  be  mentioned, 
while  the  latter  is  pronounced  to  be  superior  by  Becquerel,  and,  owing 

•  Todd,  Med.-Chir.  Trans.,  xxxvi.  460. 

*  Dokovan,  Dub.  Quart.  Jour.,  Feb.  Ig47,  p.  103. 
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to  the  facility  of  keeping  it  in  order,  is  probably  much  more  generally 
used  by  physicians  who  are  not  ex-professo  medical  electricians. 
Becquerel  expresses  himself  thus:  "I  am  thoroughly  convinced  that 
all  electro-magnetic  instruments  without  exception  must  cease  to  be 
used  in  medical  practice  and  be  supplanted  by  magneto-electric  ma- 
chines." Of  the  advantages  proper  to  the  latter  he  remarks:  "They 
are  very  simple,  always  ready  for  use,  do  not  get  out  of  order,  and  can 
be  worked  by  any  one  able  to  turn  a  crank.  They  are  of  sufficient 
power,  and  it  may  be  readily  graduated ;  the  intermissions  in  their 
current  may  be  rendered  slow  or  rapid,  and  the  currents  themselves 
can  be  made  stronger  or  feebler,  direct  or  retrograde,  according  to 
circumstances."1 

Modes  of  employing  Voltaic  and  Magnetic  Electricity. — 
Voltaic  or  galvanic  electricity  may  be  administered,  like  mechanical 
electricity,  by  causing  the  part  of  the  body  which  is  to  be  acted  upon 
to  form  a  part  of  the  electrical  circuit.  In  order  to  facilitate  the 
transmission  of  the  fluid,  the  skin  should  be  moistened  with  water,  or 
with  salt  and  water,  or  covered  with  a  piece  of  flannel  cloth  saturated 
with  either  liquid.  If  the  electricity  is  to  be  transmitted  through  a 
limb,  the  hand  or  foot  may  be  immersed  in  a  vessel  of  water,  or  salt 
and  water,  and  the  corresponding  or  the  opposite  extremity  in  another 
similar  vessel,  while  the  poles  of  the  battery  are  connected  with  the 
vessels  respectively. 

Superficial  Electrization. — There  are  several  modes  of  applying  mag- 
netic or  induction  electricity,  according  to  the  sensibility  of  the  part 
acted  upon.  These  have  been  particularly  described  by  M.  Duchenne. 
The  first  he  calls  the  electrical  hand.  A  moistened  sponge  is  contained 
in  a  metallic  cylinder  screwed  to  an  insulating  handle.  The  cylinder, 
which  communicates  with  one  of  the  poles  of  the  apparatus,  is  placed 
upon  some  portion  of  the  body  which  possesses  slight  sensibility,  as 
the  sacro-lumbar  junction.  The  other  cylinder  is  held  by  the  operator, 
who,  after  having  dried  the  skin  thoroughly,  passes  the  back  of  his 
hand  rapidly  over  the  portions  of  the  skin  which  he  wishes  to  stimu- 
late. The  next  instrument  consists  of  a  solid  metallic  body  shaped 
like  an  olive,  or  having  one  of  its  extremities  pointed.  This  also  is 
screwed  to  an  insulating  handle,  and  is  intended  to  act  upon  the 
smaller  muscles,  as  those  of  the  face,  the  interosseous,  &c,  and  on  the 
nerves.  It  is  covered  with  moistened  agaric,  and  presented  by  its 
point  to  the  skin.  The  latter,  when  delicate,  is  previously  dried  by 
means  of  an  absorbing  powder ;  but,  on  the  other  hand,  if  thick  and 
hard,  it  is  slightly  moistened,  and  the  instrument  is  applied  to,  or 
moved  over,  its  surface.  Sometimes  solid  cylindrical  bodies  are  em- 
ployed, which  are  applied  to  the  skin,  and  intended  to  act  chiefly  upon 
it.  In  other  cases  the  pointed  conductor  is  held  for  a  short  space  in 
contact  with  the  skin,  where  it  produces  a  sensation  like  that  of  a  burn- 
ing point  thrust  into  the  body.  The  third  instrument  consists  of  a 
bundle  of  fine  wires  arranged  like  a  brush,  and  also  insulated.  This 
may  be  moved  over  the  affected  part,  and  occasionally  struck  lightly 

1  Applications  de  l'ElectricitS  a  la  Tberapeutique,  1857. 


V.]  ELECTRICITY.  563 

upon  the  skin,  or  else  allowed  to  remain  in  contact  with  it  as  long  as 
it  can  be  borne.  The  latter  mode  is  known  as  the  electric  moxa,  and 
is  the  most  powerful  form  of  local  stimulus.  These  three  methods  of 
galvanization  differ  from  one  another  in  their  effects.  The  electrified 
hand  passed  over  the  face  produces  a  sensation  as  if  a  rough  brush 
were  tearing  the  skin.  When  the  electric  brush  is  allowed  to  remain 
in  contact  with  the  body,  it  seems  as  if  burning  needles  were  thrust 
into  the  flesh ;  and  when  struck  lightly  upon  the  skin,  its  effect  is  only 
less  in  degree  because  of  shorter  duration. 

Muscular  Electrization. — We  are  indebted  to  M.  Duchenne  for  a 
knowledge  of  the  mode  in  which  deep-seated  parts  can  be  electrified 
without  affecting  the  skin.  If  two  excitors  (the  metallic  cylinders 
filled  with  sponge,  described  above)  in  a  dry  state  are  applied  near  to 
one  another  upon  the  dry  skin,  particularly  where  the  epidermis  is 
thick,  the  electric  current  will  pass  between  them  without  penetrating 
the  skin,  and  accompanied  with  sparks  and  crackling.  But  if  one  of 
the  excitors  is  moist  and  the  other  dry,  a  superficial  sensation  will  be 
felt  under  the  dry  excitor,  showing  that  the  current  has  not  penetrated 
the  skin.  If  now  the  skin  under  the  dry  excitor  be  slightly  moistened, 
a  stronger  sensation  will  be  received.  Finally,  if  the  excitors  and  the 
skin  are  both  moist,  there  will  be  neither  sparks,  nor  crackling,  nor  a 
burning  sensation,  but,  on  the  other  hand,  muscular  contractions  will 
be  excited,  or  various  forms  of  pain  according  as  a  muscle,  a  nerve, 
or  a  bony  part  has  been  acted  upon.  This  fact  serves  as  a  foundation 
for  the  whole  art  of  localized  galvanization.  In  order  to  stimulate 
certain  muscles  or  nerves  which  are  deficient  in  power,  it  is  necessary 
that  the  operator  should  be  acquainted  with  the  anatomical  position 
of  the  affected  parts.  For  the  stimulation  of  nervous  trunks,  the 
olive-shaped  button  covered  with  moistened  agaric  is  to  be  preferred ; 
but  when  muscles  are  to  be  electrified,  the  moistened  cylindrical  ex- 
citors should  be  placed  upon  them.  These  are  held  in  the  left  hand, 
one  of  them  between  the  thumb  and  forefinger,  and  the  other  between 
the  middle  and  the  ring  finger,  while  the  right  hand  regulates  the 
intensity  of  the  current  from  the  machine,  according  to  the  suscepti- 
bility of  the  p'atient,  or  of  the  part  acted  upon. 

Visceral  Electrization. — Most  of  the  internal  organs  are  accessible  to 
galvanic  action,  either  by  the  neutralization  of  the  electric  fluid  within 
them,  or  by  the  stimulation  of  the  nerve  which  regulates  their  vitality. 
The  muscles  of  the  rectum  and  anus,  and  even  of  the  bladder  and  uterus, 
may  be  stimulated  by  introducing  excitors  into  the  organs  named ;  the 
pharynx  and  larynx  may  be  directly  excited ;  the  stomach,  lungs, 
and  heart,  through  the  branches  of  the  pneumogastric  ;  the  diaphragm 
by  the  phrenic  nerve.  The  organs  of  the  senses  may,  in  like  manner, 
be  subjected  to  the  electric  influence.  The  limits  of  this  article  will 
not  allow  of  more  than  this  simple  indication  of  the  fact,  but  the  reader 
who  has  been  interested  by  so  imperfect  an  exposition  of  a  highly 
attractive  and  important  subject,  will  find  more  ample  details  in  the 
work  of  M.  Duchenne,  and  in  those  of  Garratt  and  Althaus. 

Remedial  Employment.  Paralysis. — There  is  no  class  of  affec- 
tions in  which  the  curative  powers  of  electricity  display  themselves 
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so  strongly  as  in  paralyses.  But  here,  as  might  be  expected,  a 
great  difference  is  to  be  observed  according  as  the  paralysis  depends 
upon  a  peripheral  or  a  central  cause.  When  cerebral  hemorrhage,  or 
softening,  or  any  other  lesion  has  broken  up  and  disorganized  the  tissue 
of  the  brain,  it  is  vain  to  expect  that  the  muscles  which  derive  their 
power  from  the  injured  part  can  ever  be  restored  to  their  original 
condition.  Electricity  can  only  incite  to  action  organs  that  are  not 
wholly  disabled,  and  in  which  a  power  of  regeneration  exists.  Hence 
peripheral  paralyses  are  those  in  which  the  curative  powers  of  this 
ao-ent  are  most  decided  and  prompt  in  their  operation ;  next  in  order 
come  those  in  which  the  central  lesion  is  one  susceptible  of  repair. 

It  may  be  not  amiss  to  inquire  briefly  in  what  manner  electricity 
affects  paralyzed  muscles.  In  hemiplegia,  for  example,  it  is  generally 
observed  that  the  paralyzed  muscles  do  not  respond  as  readily  as  the 
sound  ones  to  the  electric  stimulus.  Sometimes,  it  is  true,  when  mus- 
cular rigidity  follows  soon  upon  the  paralytic  attack,  indicating  an 
irritation  around  the  clot,  the  irritability  of  the  muscles  seems  to  be 
increased ;  but  this  condition  is  due  to  the  excited  molecular  action  of 
the  brain,  and  is  identical  with  that  spontaneous  jerking  of  the  limbs 
frequently  observed  under  the  same  circumstances.1 

In  opposition  to  this  result  obtained  by  Todd,  Marshall  Hall  ob- 
jected that  the  perturbative  influence  of  the  electro-dynamic  appa- 
ratus had  been  employed,  and  alleged  that  when  the  less  intense 
discharges  of  the  galvanic  trough  are  resorted  to,  they  excite  contrac- 
tions in  the  paralyzed  muscles  first.2  But  this  conclusion  has  been  set 
aside  by  the  result  of  fourteen  experiments  in  cases  of  paralysis  made 
by  Dr.  Todd,  with  the  galvanic  current.  In  nearly  all  of  these  cases 
the  galvanic  stimulus  failed  to  develop  a  superior  degree  of  excita- 
bility upon  the  paralyzed  side,  whatever  degree  of  power  was  used.3 
M.  Duchenne  obtained  results  nearly  identical  with  these,  for  he 
showed  that  the  irritability  of  the  muscles  is  unaffected,  whether  the 
sensibility  is  preserved  or  not,  and  whether  or  not  the  nutrition  of  the 
muscles  is  impaired.4  By  long  disuse,  however,  the  paralyzed  muscles 
may  lose  their  contractility  in  a  greater  or  less  degree,  and  atrophy  of 
their  fibres  may  take  place.  Under  these  circumstances*  a  very  gentle 
stimulation  may  renew  the  nutritive  actions  of  the  part,  and  prevent 
its  losing  the  power  of  responding  to  the  cerebro-spinal  stimulus  which 
reaches  it  through  the  nerves.  On  the  other  hand,  caution  must  be 
observed  lest  the  peripheral  excitation  over-stimulate  the  nervous 
centre,  and  tend  to  interfere  with  the  reparative  process  going  on  in 
its  tissue,  or  even  to  reproduce  the  original  lesion. 

The  mode  of  using  the  remedy  influences  its  results  in  a  great 
degree.  For  example,  Dr.  H.  P.  Dewees*  was,  it  is  believed,  the  first 
to  state  that  when  reparative  or  nutritive  effects  are  needed,  as  in 
wasting  of  the  muscles,  the  continued  galvanic  current,  and  not  the 
interrupted  magneto-electric  current,  is  the  most  efficient,  and  seems  to 
act  like  friction  with  stimulating  liniments.    He  also  found  that  under 

'  Todd,  Med.  Chir.  Trans.,  xxx.  207.  *  Ibid.,  xxxi.  149.      >  Ibid.,  xxxvi.  459. 

'  Archived  Gen.,  4tine  ser.  xxiii.  283.        '  New  York  Jour.,  1847,  viii.  3i>4. 
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these  circumstances  the  current  should  have  the  same  direction  as  the 
tide  of  sensation  from  the  periphery  to  the  centre.  On  the  other  hand, 
when  the  muscles  have  lost  their  power,  but  retain  their  bulk,  the 
interrupted  centrifugal  current  excites  their  contraction  and  gives 
them  functional  exercise  by  the  operation  of  its  intermittent  stimulus. 
Precisely  similar  views  were  afterwards  set  forth  by  Terzi.'  To  pro- 
duce, he  says,  a  chemico-dynamical  action,  the  Voltaic  pile  is  best 
suited,  and  one  with  few  elements,  so  that  a  feeble  current  may  be 
induced.  But  where  an  almost  exclusively  dynamic  action  is  in  view, 
mechanical  electricity  is  to  be  preferred.  He  directed  that  in  sensorial 
paralysis  the  currents  should  follow  the  direction  of  the  sensations, 
i.  e.  from  below  upwards,  while  in  motor  paralysis  the  contrary  course 
should  be  preferred.  By  means  of  acupuncture  needles,  he  also  local- 
ized the  electric  action.  As  has  been  seen,  the  last  result  is  attainable 
more  easily  by  Duchenne's  excitors. 

In  all  cases  of  paralysis  which  are  independent  of  structural  lesions 
of  the  nervous  centres,  hopes  of  restoring  activity  to  the  muscles  may 
be  entertained.  But  the  ordinary  revulsive  methods  are  first  to  be 
exhausted  of  their  powers  before  resorting  to  electricity.  When  the 
muscular  debility  appears  to  yield  no  further  under  such  remedies,  or 
when  the  gain  of  power  is  very  slow,  a  resort  to  the  electrical  stimulus 
is  indicated.  A  succession  of  shocks  from  the  electrical  machine 
transmitted  from  the  spine  to  the  extremity,  and  carefully  propor- 
tioned to  the  patient's  susceptibility,  has  sometimes  been  followed  by 
a  cure.  The  interrupted  current  from  the  electro-magnetic  machine 
is  more  effectual.  In  some  cases  of  peripheral  paralysis  a  long-con- 
tinued feeble  stream  has  been  sufficient  to  restore  the  power  of  motion, 
as  in  those  reported  by  Dr.  Miller,  of  Baltimore,2  in  1834.  One  was 
a  case  of  paraplegia,  and  the  other  of  geueral  paralysis,  and  both  were 
cured  by  a  single  pair  of  plates,  applied  over  two  blistered  portions  of 
the  skin,  the  one  over  the  back  of  the  neck  and  the  other  on  the  leg. 
A  more  recent  case  was  reported  by  Mr.  Lobb  in  1861,3  of  a  lady 
who,  after  profuse  uterine  hemorrhage  in  confinement,  became  totally 
paralyzed  in  her  whole  body  below  the  neck.  In  this  condition  she 
remained,  in  spite  of  appropriate  treatment,  for  seventeen  weeks,  when 
Pulvermacher's  galvanic  bands  were  directed  to  be  worn  down  the 
spine  and  across  the  abdomen,  and  a  continuous  galvanic  current  of 
120  elements,  from  the  spine  to  the  limbs,  to  be  employed  twice  daily 
for  half  an  hour  at  a  time.  Within  a  week  the  patient  could  lift 
both  arms,  and  within  three  months  a  perfect  cure  was  accomplished. 
Eheumatism,  and  also  contusions  may  cause  the  fibres  of  a  muscle 
to  waste  so  that  loss  of  motion  results.  If  this  state  is  neglected,  it 
is  very  apt  to  become  permanent.  All  excitants  are  calculated  to 
relieve  it,  and  electricity  among  them.  The  best  mode  of  applying 
it  is  by  means  of  the  excitors  of  M.  Duchenne,  or  by  insulating  the 
patient  and  striking  lightly  upon  the  part  with  a  wire  brush.  In 
the  case  of  a  man  through  whose  arms  and  chest  lightning  had  passed, 

'  Br.  and  For.  Med.  Chirurg.  Rev.,  April,  1850,  p.  558. 

2  Am.  Jour,  of  Med.  Soi.,  xiv.  322.  *  Ranbling's  Abs.,  xxxv.  64. 
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paralyzing  the  former  and  occasioning  severe  pain  in  the  latter,  the 
pain  was  removed  and  the  muscular  power  restored  by  faradization.1 
It  may  here  be  mentioned  that  muscular  rheumatism  itself  in  the  sub- 
acute or  chronic  form  is  generally  relieved  with  great  rapidity  by  the 
same  mode  of  treatment.  Friedberg  has  shown,-2  that  a  great  variety 
of  muscular  paralyses  accompanied  with  wasting  of  tissue  may  be 
cured  by  magneto  electric  stimulation.  The  cases  cured  by  him  com- 
prise atrophy  and  paralysis  caused  by  inflammation  of  a  joint  beneath 
the  affected  muscles,  the  deltoid  and  glutei,  for  example ;  by  blows, 
burns,  dislocations,  rheumatism,  typhoid  fever,  and  traumatic  inflam- 
mation of  the  spinal  cord.  Bird,  Becquerel,  Lawrence,  Lobb,  and 
others,  have  also  reported  many  such  cases.  In  loss  of  power  follow- 
ing chronic  rheumatism,  the  inverse  continuous  galvanic  current  is  the 
most  effectual. 

Paralysis  of  the  Bladder  and  Rectum. — After  parturition,  when  re- 
tention of  urine  occurs  from  loss  of  power  in  the  bladder,  galvanism 
has  been  used  successfully  to  restore  it.  It  seems  to  have  been  first 
employed  for  that  purpose  by  Dr.  Goodwin,  of  Manchester.3  Dewees 
cured  a  case  of  paralysis  of  the  bladder  and  rectum,  produced  by 
concussion  of  the  spine,  by  passing  a  continuous  current  from  the 
rectum  and  spine  to  the  supra-pubic  region,  and  through  the  urethra 
by  means  of  a  silver  catheter,  the  positive  pole  being  placed  upon 
the  spine.  A  similar  one  is  related  by  Loschner,  and  another  by  Petre- 
quin,  who  points  out  as  the  appropriate  cases  for  this  treatment,  reten- 
tion of  urine  after  concussion,  rheumatism  of  the  bladder,  and  inertia 
of  this  organ  produced  by  poisoning  with  charcoal  vapors,  or  by  the 
abuse  of  alcohol.  Even  when  the  retention  is  due  in  some  degree  to 
a  stricture  of  the  urethra  or  an  enlarged  prostate  gland,  the  power  of 
the  bladder  may  be  increased  to  such  a  degree  as  to  overcome  the 
resistance  presented  by  the  mechanical  obstacle  to  the  discharge  of 
the  urine.4  In  all  of  these  cases  the  successful  operation  of  the  electric 
stimulus  must  tend  to  prevent  the  decomposition  of  the  urine,  and  the 
ulterior  mischief  to  the  bladder  which  that  change  tends  to  occasion. 
Duchenne  has  reported  the  cure  by  its  means  of  a  case  of  prolapsus 
of  the  rectum  in  a  man  forty  years  of  age,  and  who  had  suffered  with 
this  infirmity  from  infancy.5  The  peculiar  form  of  paraplegia  known 
as  tabes  dorsalis,  which  consists  in  a  loss  of  power  to  maintain  the  erect 
position,  although  the  muscles  of  the  lower  extremities  display  their 
full  power  in  the  recumbent  posture,  has  been  successfully  treated  by 
Eemak  with  the  continuous  galvanic  current.  The  cases  which  he 
relates  leave  no  doubt  of  the  possible  curative  virtues  of  the  agent 
when  appropriately  and  perseveringly  employed. 

Dr.  Golding  Bird  employed  the  remedy  successfully  in  the  affection 
known  as  "  dropped  hands,n  a  paralysis  of  the  extensor  muscles  of  the 
wrists  and  hands.  He  sometimes  applied  one  pole  to  the  spine  and 
the  other  to  the  palsied  muscles,  or  drew  sparks  from  the  latter ;  but 

1  Viechow's  Archiv,  xv.  378. 

2  Pathol,  und  Ther.  der  Muskellahmung,  Weimar,  1858. 

3  Raskixg's  Abstract,  i.  176.  4  Bull,  de  Therap.,  lvi.  508. 
6  Ibid.,  xlv.  5(J2. 
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generally  sparks  were  drawn  from  the  upper  part  of  the  spine  over 
the  origin  of  the  nerves  forming  the  axillary  plexus.'  Becquerel 
relates  the  case  of  a  man  of  middle  age  who  lost  the  use  of  the  thumbs 
and  fingers  of  both  hands  by  constantly  playing  upon  the  violin.  The 
right  hand  regained  its  power  after  the  use  of  magneto-electric  currents 
for  more  than  a  month.  In  aphonia,  Grapengiesser  of  Berlin  used 
the  simple  galvanic  circuit.  A  case  was  cured  by  him  in  which  loss 
of  voice  and  hoarseness  had  continued  for  four  years,  and  which  had 
been  unavailingly  treated  with  counter-irritants,  &c.  He  vesicated 
both  sides  of  the  larynx,  and  attached  a  zinc  plate  to  one  and  a  silver 
plate  to  the  other.  AVhen  a  connection  was  made  between  the  two, 
severe  burning  sensations  and  convulsive  movements  of  the  larynx 
were  produced.  When  the  circuit  remained  closed,  the  application 
was  less  painful  than  when  it  was  alternately  closed  and  opened.  It 
was  continued  for  a  quarter  of  an  hour.  After  dressing  the  sores, 
which  discharged  copiously,  the  spasm  continued  for  some  minutes. 
In  two  hours  the  patient  began  to  speak  more  audibly,  but  the  improve- 
ment ceased  after  a  few  da}^.  The  application  was  then  renewed,  and 
the  voice  was  permanently  restored.  It  is  only  in  nervous  aphonia, 
and  that  resulting  from  subacute  laryngitis  without  structural  lesion, 
that  this  remedy  is  of  service.2  Sedillot  has  reported  the  case  of  a 
woman  who  had  lost  both  voice  and  speech  for  twelve  years  in  conse- 
quence of  a  fright,  which  produced  paralysis  of  the  genio-glossi  and 
the  muscles  of  the  vocal  cords.  She  began  to  articulate  distinctly 
after  the  second  application  of  the  poles  of  an  inductive  apparatus, 
and,  after  several  more,  perfectly  recovered  her  speech.3  By  a  very 
ingeniously  contrived  instrument,  in  general  shape  like  that  of  a 
laryngeal  probang,  and  with  an  insulated  stem,  Dr.  Morell  Mackenzie 
applied  a  galvanic  current  directly  to  the  muscles  of  the  larynx  en- 
gaged in  phonation.4  By  its  means  he  succeeded  in  restoring  the 
voice  with  singular  rapidity,  after  the  failure  of  vesication,  cauteriza- 
tion, &c.  It  was  equally  successful  in  the  practice  of  Dr.  Stokes  and 
Dr.  Smyly.* 

In  the  paralysis  which  occurs  in  hysterical  persons  this  remedy  acts 
so  decidedly  and  promptly  as  "strongly  to  impress  those  who  are 
watching  the  case  with  a  conviction  that  the  whole  disease  is  simu- 
lated." On  the  other  hand,  it  often  fails  when  it  is  impossible  to 
discover  any  obstacle  to  its  success.  It  appears  to  have  been  most 
successful  in  the  paraplegic  form  of  this  paralysis.  Faradization  of 
the  muscles  and  stimulation  of  the  skin,  with  the  electric  hand,  appear 
to  constitute  the  most  successful  mode  of  applying  it. 

Amaurosis,  depending  upon  paralysis  of  the  fifth  pair  rather  than  of 
the  optic  nerve,  has  frequently  been  cured  by  passing  electricity  across 
the  orbit.  A  silver  probe  connected  with  the  positive  pole  of  the  bat- 
tery is  introduced  into  the  nostril,  while  the  opposite  pole  is  brought 
into  connection  with  the  frontal  nerve.     The  operation,  however,  is 

i  Guy's  Hosp.  Rep.,  No.  xii.  99.  *  Dublin  Jour.,  Feb.  1847,  p.  108. 

s  Lancet,  May,  1856,  p.  516. 

*  Times  and  Gaz.,  Feb.  1863,  p.  184,  where  a  cut  of  the  instrument  is  given. 
6  Ibid.,  July,  1863,  p.  39  ;  Dub.  Quart.  Jour.,  Aug.  1863,  p.  244. 
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very  painful,  excoriating  the  nostril.  The  current  may  also  be  passed 
between  the  temples,  or  from  the  occiput  to  the  superciliary  or  infra- 
orbitar  foramen.  In  connection  with  this  subject,  a  case  may  be 
alluded  to  which  was  reported  by  Prof.  Olmstead.  A  man,  who  is 
described  as  laboring  under  "paralysis  of  the  face  and  eyes,"  was 
struck  by  a  flash  of  lightning.  He  fell  senseless,  and  for  several  hours 
was  deprived  of  the  use  of  his  legs,  but  his  previous  disease  was 
cured.  Mr.  Ware  considered  electricity  more  useful  in  amaurosis 
from  the  effect  of  lightning  on  the  eyes  than  in  any  other  variety  of 
the  complaint.  The  cases  related  by  Mr.  Hey  and  Mr.  Ware  afford 
sufficient  ground  for  believing  that  electricity  may  occasionally  prove 
highly  serviceable  in  this  disease.1  It  is  necessary,  however,  to  dis- 
tinguish the  different  forms  of  amaurosis  in  their  relation  to  this  as 
well  as  to  other  methods  of  treatment.  When  this  affection  depends 
upon  a  general  cachexia  such  as  may  be  produced  by  the  advance  of 
old  age,  an  impoverished  condition  of  the  blood,  upon  Bright's  disease, 
or  diabetes,  electricity  can  be  of  little  avail,  and  the  same  may  be  said 
still  more  emphatically  of  the  cases  due  to  an  organic  affection  of  the 
brain  or  of  the  optic  nerve.  In  regard  to  those  which  depend  upon  a 
congested  condition  of  the  retina,  it  is  certain  that  the  electric  stimulus 
is  much  more  apt  to  be  injurious  than  useful.  But  in  the  opposite 
condition,  a  careful  employment  of  the  remedy  may  effect  a  cure  pro- 
vided the  disease  is  not  of  too  long  duration,  and  the  loss  of  sight  is 
not  complete.  Nevertheless  some  cases  of  total  amaurotic  blindness 
have  been  cured  by  its  means.  Becquerel  advises  that  localized 
electrization  by  means  of  moist  sponges  applied  around  the  orbit  and 
even  over  the  closed  eyelids  should  first  be  tried.  The  currents  should 
be  of  moderate  intensity  with  slow  intermissions.  If  this  fails,  electro- 
puncture  may  be  tried  within  the  orbit,  and  with  the  same  precautions. 
In  general,  the  benefits  of  the  treatment  are  very  slowly  developed. 

In  nervous  deafness  of  the  torpid  form,  which  is  in  reality  a  rare 
disease,  this  agent  has  been  recommended  by  several  writers,  who, 
however,  have  had  little  or  no  opportunity  of  appreciating  its  efficacy. 
Than  mechanical  electricity,  says  Frank,2  no  remedy  is  more  ineffica- 
cious; and  as  for  galvanism,  no  real  aurist  has  observed  any  really 
good  results  from  its  use.  Its  introduction  into  this  department  of 
medicine  was  due  to  theoretical  considerations  growing  out  of  the 
supposed  identity  between  electricity  and  the  nervous  fluid.  Itard 
ascribes  the  transitory  success  it  enjoyed  to  the  power  of  a  lively  faith, 
which  was  as  short-lived  as  the  enthusiasm  from  which  it  sprang. 

Before  passing  to  consider  the  application  of  electricity  in  the  treat- 
ment of  other  diseases,  it  is  proper  to  allude  to  the  peculiar  method  of 
Duchenne  in  the  treatment  of  paralytic  affections.  The  capital  point 
has  already  been  dwelt  upon,  viz.,  that  he  applies  the  electrical  stimu- 
lus directly  to  the  affected  muscles  themselves  by  means  of  the  posi- 
tive and  negative  excitors,  placed  at  short  distances  from  each  other. 
Thus,  in  paralysis  of  the  forearm  and  hand,  each  individual  muscle  is 
as  far  as  possible  subjected  to  direct  stimulation,  even  to  the  small 

1  Mackenzie,  Dis.  of  the  Eves,  2d  ed.,  p.  917.  2  Ohrenkrankheiteii,  p.  144. 
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muscles  that  move  the  fingers.  But  by  this  plan  it  is  evident  that  the 
electric  fluid  is  not  likely  to  act  upon  deep-seated  muscles.  To  reach 
them,  it  is  necessary  to  render  the  nervous  trunks  which  supply  them 
conductors  of  the  electricity ;  in  other  words,  to  adopt  the  ordinary 
method. 

In  1834,  Dr.  Thomas  Harris,  of  Philadelphia,  reported  several  cases 
of  neuralgia  either  cured  or  relieved  by  means  of  the  action  of  a  single 
pair  of  zinc  and  silver  plates,  the  one  being  applied  at  the  back  of  the 
neck,  and  the  other  near  the  knee,  upon  moistened  sponge  in  contact 
with  the  denuded  cutis.1  Other  practitioners  have  resorted  to  gal- 
vano-puncture.  This  method  was  first  employed  by  Magendie.  The 
constant  galvanic  current,  as  just  observed,  and  that  of  the  magneto- 
electric  or  of  the  electro-magnetic  instruments  have  been  variously 
used.  Their  mode  of  action  appears  to  consist  in  the  benumbing 
operation  of  the  current  upon  the  affected  nerves.  Whether  the  acu- 
puncture needle  or  the  moist  sponge  serve  as  the  immediate  conductor 
of  the  exciting  fluid,  the  positive  pole  should  be  placed  upon  the  nerve 
at  the  nearest  available  point  towards  the  spinal  axis,  and  the  negative 
pole  upon  the  distal  portion  of  the  affected  nervous  trunk  or  its  im- 
mediate branches.  The  transmission  of  the  current  is  painful  at  first, 
but  it  speedily  produces  numbness  of  the  nerve.  But  if  the  current 
is  centripetal  it  augments  instead  of  diminishing  the  pain.  The  mode 
of  application  of  electricity  to  the  cure  of  neuralgia  which  M.  Duchenne 
introduced  consists  in  irritating  the  skin  over  the  affected  nerve  by 
means  of  the  electric  brush,  and  is  mainly  counter-irritant  in  its  action 
and  not  substitutive  like  the  one  just  described.  Its  efficacy  is  un- 
doubted, as  that  of  other  counter-irritant  treatment  generally  is,  but 
its  mode  of  action  seems  to  be  in  a  great  measure  independent  of  the 
special  irritant,  electricity,  which  is  used.  The  excessive  pain,  also, 
which  it  occasions  forms  a  sufficient  reason  for  rejecting  it  when  milder 
means  are,  at  the  same  time,  more  efficacious. 

The  photojihobia  incident  to  strumous  affections  of  the  eyes  has  been 
very  successfully  treated  by  means  of  the  continuous  galvanic  current. 
Dr.  A.  Hewson,  to  whom  we  are  indebted  for  this  addition  to  electro- 
therapeutics, thus  describes  his  mode  of  procedure:  "The  form  of 
apparatus  employed  by  me  was  the  Pulvermacher's  chain  battery  of 
sixty  links,  with  ordinary  vinegar  as  the  chemical  agent.  The  elec- 
tricity from  this  I  applied  by  moist  conductors,  which  consisted  of 
brass  rods  six  inches  long,  slightly  curved  and  surmounted  at  one  end 
with  a  wooden  handle,  and  at  the  other  with  a  small  brass  cup  filled 
with  wet  sponge.  These  conductors  were  hooked  to  the  ends  of  the 
chain,  which  constitute  the  poles  of  the  battery,  and  I  applied  the 
sponge  of  the  one  attached  to  the  negative  pole  to  the  skin  over 
the  supra-orbital  foramen,  whilst  I  made  frequent  contacts  with  the 
sponge  of  the  other  to  the  skin  of  the  forehead  at  various  points. 
These  applications  were  generally  made  at  intervals  of  three  or  four 
days,  and  only  for  a  minute  or  two  each  time;  and  I  would  caution 
all  who  may  resort  to  galvanism  for  these  purposes  not  to  attempt  its 

1  Am.  Jour,  of  Med.  Sci.,  xiv.  384. 
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too  frequent  or  protracted  use,  for  there  is  danger  of  permanent  injury 
to  the  retina  from  such  uses  of  it,  as  has  been  pointed  out  by  M. 
Duchenne."  The  following  is  an  abstract  of  the  results  obtained  by 
Dr.  Hewson:  "Of  nine  cases  in  which  the  photophobia  was  intense, 
two  (both  cases  of  pustular  corneitis)  were  so  much  relieved  by  the 
first  application  that  they  were  out  of  doors  the  next  day,  playing 
about  in  the  strong  sunlight;  three  were  relieved,  and  only  one  im- 
proved by  the  first  application ;  three  were  not  apparently  affected  by 
the  first  application,  but  improved  by  the  second,  and  decidedly  relieved 
by  the  third.  Of  the  twenty-one  where  the  photophobia  was  consi- 
derable, ten  were  relieved  by  the  first  application,  and  eleven  only 
improved,  but  relieved  by  the  second.  Of  the  two  in  which  this 
symptom  was  but  slight,  both  were  cured,  one  by  the  first,  the  other 
by  the  second  application.'" 

It  would  appear,  from  two  cases  of  angina  pectoris  published  by 
Duchenne,  that  sometimes,  when  independent  of  cardiac  disease,  it  may 
be  cured  by  electro-magnetism.  This  physician  applied  one  of  the 
poles  of  the  battery  between  the  shoulders,  and  the  other  to  the  ante- 
rior part  of  the  chest.2  Duchenne  asserts  that  cutaneous  faradization 
will  sometimes  arrest  the  paroxysm  of  nervous  asthma  when  all  other 
remedies  have  failed.  Becquerel  expresses  incredulity  in  regard  to 
this  statement.  Dr.  A.  Hewson  assures  us  that  in  several  instances  he 
succeeded  in  arresting  the  paroxysm  by  means  of  electricity. 

In  hysteria  the  application  of  the  galvanic  or  electro-magnetic  shock 
has  sometimes  arrested  the  paroxysms.  Such  a  case  is  reported  by 
Dr.  H.  L.  B'yrd.  A  young  girl,  twelve  years  of  age,  had  a  violent 
hysterical  paroxysm  every  afternoon,  and  numerous  active  and  even 
severe  remedies  had  been  employed  in  vain,  when  it  was  determined 
to  use  the  electro- magnetic  battery,  and  apply  one  of  the  poles  to  the 
occiput,  and  the  other  to  the  sacrum.  The  first  application  arrested 
the  formation  of  a  paroxysm,  and  prevented  the  return  of  any  others.3 
A  somewhat  analogous  case  is  related  by  Becquerel.  It  may  be 
suspected  that  the  mental  influence  of  the  treatment  was,  in  reality, 
the  curative  agent. 

Chorea  was  very  successfully  treated  with  this  agent  by  De  Ilaen  in 
1761,  by  Fothergill  in  1779,  and  more  recently  by  Addison4  and  Gold- 
ing  Bird.5  The  plan  of  the  latter  was  to  draw  sparks  from  the  spinal 
column  every  other  day  for  five  minutes  at  a  time,  or  until  a  papular 
eruption  made  its  appearance  on  the  skin.  In  thirty-five  out  of  thirty- 
six  cases  there  was  either  a  complete  cure,  or  very  marked  relief.  In 
most  of  them,  also,  no  other  remedy  was  employed.  It  is  worthy  of 
remark  that  the  mere  transmission  of  an  electric  current  through  the 
spine  is  quite  inoperative  ;  the  passage  of  the  sparks  through  the  skin, 
and  perhaps  their  counter-irritation  of  the  integument^  is  the  chief 
element  of  cure.  Dr.  Hughes  also  reports  very  favorably  of  this 
method.  He  has  seen  it  effect  a  marvellous  change  when  the  body  and 
mind  were  both  becoming  feeble  under  the  progress  of  the  disease  and 

1  Amer.  Jour,  of  Med.  Sei.,  Jan.  1860,  p.  114.      *  Bull,  de  Therap.,  xlv.  241. 

*  Charleston  Journal,  iii.  412.  *  Guy's  Hosp.  Reports,  vol.  ii.  1837,  p.  493. 

6  Ibid.,  Apr.  1841,  p.  84. 
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the  failure  of  other  remedies.1  Its  application,  however,  requires  cau- 
tion, for  in  weak,  nervous,  and  timid  children  it  is  apt  to  excite  alarm 
and  increase  the  agitation.  This  remark  is  peculiarly  applicable  to 
the  use  of  faradization.  Although  by  its  persevering  employment  M. 
Duchennewas  able  to  cause  a  decided  improvement  in  several  invete- 
rate cases  of  chorea,  it  occasioned  such  severe  pain  that  the  operator 
felt  obliged  to  render  his  patients  insensible  by  means  of  chloroform.2 

In  scriveners  spasm,,  so-called,  a  disease  in  which  the  flexor  muscles 
of  the  fore  and  middle  fingers  and  the  thumb  of  the  right  hand  are 
affected  with  spasmodic  twitchings  and  contractions  whenever  an  at- 
tempt is  made  to  write,  some  benefit  appears  to  have  been  derived 
from  electrifying  the  extensor  muscles,  or  from  passing  a  current  of 
magnetic  electricity  through  the  arm  and  hand.3  Friedberg  speaks  of 
a  man  whose  right  hand  became  affected  with  combined  paralytic  and 
spasmodic  movements  resembling  those  of  scrivener's  spasm,  after  the 
successive  application  of  hot  and  cold  water  when  the  hand  was  tired 
by  wringing  clothes,  and  who  was  gradually  cured  by  the  use  of  mag- 
neto-electricity. 

The  stimulant  properties  of  electricity  render  it  a  valuable  agent  in 
overcoming  torpor  and  obstinate  constipation  of  the  bowels  under  cer- 
tain conditions.  Achard,  of  Berlin,  was  the  first  to  propose  electricity 
for  the  relief  of  these  conditions.  In  1847  Dr.  Dewees4  stated  that, 
whether  the  torpor  be  associated  with  excessive  dryness  of  the  intesti- 
nal mucous  membrane,  as  shown  by  the  scybalous  form  of  the  faeces, 
or  whether  it  depends  upon  a  leuco-phlegmatic  habit,  in  which  the 
secretion  of  thick,  tough  mucus  prevents  the  membrane  from  feeling 
the  stimulus  of  the  faeces,  the  action  of  galvanism  is  equally  curative. 
In  either  case  it  augments  the  secretion  of  the  intestine  while  urging 
it  to  propel  its  contents.  Two  years  after  the  publication  of  Dr. 
Dewees's  essay,  similar  indications  were  laid  down  by  Dr.  Cumming, 
of  Edinburgh.5  He  mentions  particularly  the  "  membranous,  fibrinous 
matter  "  that  is  discharged,  and  advised  the  daily  use  of  the  electro-gal- 
vanic apparatus  for  the  space  of  quarter  of  an  hour.  Constipation 
depending  upon  spinal  paralysis  has  been  relieved  in  the  same  man- 
ner. A  case  of  paraplegia  is  reported  by  Terzi,  in  which  no  alvine 
evacuation  had  taken  place  for  a  fortnight.  The  conductor  of  the 
positive  pole  was  placed  in  the  mouth  of  the  patient,  while  that  of  the 
negative  pole,  covered  with  moistened  cloth,  was  introduced  into  the 
rectum.  The  machine  employed  was  a  galvanic  one  of  eight  pairs  of 
plates,  and  the  current  was  maintained  for  twenty  minutes.  Abdomi- 
nal movements  ensued,  but  no  stool.  On  the  next  day  the  application 
was  renewed,  and  then,  with  the  aid  of  a  clyster,  an  abundant  evacu- 
ation was  procured.6  Sexual  impotence  in  the  male  may  arise  from 
several  causes,  the  chief  of  which,  apart  from  malformations,  are  non- 
ejaculation  of  the  semen  and  the  absence  of  erection.  The  former  is 
probably  rare.     A  case  of  it  is,  however,  reported  in  which  the  ina- 

'  Guy's  Hosp.  Reports,  Oct.  1846.  *  Bull,  de  Th<'r.,lvii.  529. 

*  Lo-chner,  Prager  Vierteljahrschrift,  i.  61  ;  Meyer,  Eleetricitat,  p.  110. 

*  N.  Y.  Jour.,  vi'ii.  304.  5  Loud.  Med.  Gaz.,  Dec.  1849,  p.  969. 
«  Brit,  and  For.  Med.-Chir.  Rev.,  Apr.  1850,  p.  559. 
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bility  to  accomplish  the  act  appears  to  have  depended  upon  loss  of 
power  in  the  ejaculatory  muscles,  a  loss  which  was  shared  by  the  mus- 
cles of  the  colon  and  rectum,  so  that  obstinate  constipation  was  present 
Faradization  of  the  abdominal  and  pelvic,  and  particularly  of  the 
perineal  region,  together  with  enemata  of  cold  water,  brought  about  a 
cure.1  The  most  usual  form  is  dependent  upon  imperfect  contraction 
of  the  ischio  and  bulbo-cavernous  muscles,  for  it  is  by  their  action  that 
the  dorsal  vein  of  the  penis  and  the  crura  of  the  corpora  cavernosa 
penis  are  compressed.  By  the  faradization  of  the  muscles  referred  to 
with  moist  conductors,  and  with  a  primary  current  of  low  intensity, 
the  contractility  of  these  muscles  may  be  restored. 

In  amcnorrhoea  the  curative  influence  of  electricity  is  strongly 
marked  whenever  the  deficient  menstruation  is  independent  of  a  con- 
stitutional cause,  or  survives  its  removal.  A  curious  example  of  the 
effects  of  lightning  on  the  catamenial  function  is  related  by  Dr.  Le 
Conte,  of  Savannah.2  Four  females  were  struck  by  the  same  flash  of 
lightning,  two  were  killed,  and  of  the  others,  one  who  had  previously 
been  quite  regular  became  affected  with  disordered  menstruation,  and 
the  remaining  person,  who  was  seventy  years  of  age,  soon  afterwards 
had  a  bloody  uterine  flow,  which  returned  regularly,  at  monthly  inter- 
vals, for  at  least  a  year. 

When,  then,  there  is  no  constitutional  disease,  or  when  the  health 
and  digestion  have  been  improved  by  tonics,  laxatives,  and  exercise, 
a  few  shocks  from  the  Leyden  jar,  and  often  a  single  one  will  be  suffi- 
cient to  produce  menstruation.  Indeed,  to  use  Dr.  Bird's  expression, 
in  electricity  we  possess  the  only  direct  emmenagogue  which  the  ex- 
perience of  our  profession  has  furnished  us  with.  The  electrical  treat- 
ment should  be  commenced  about  a  week  previous  to  the  menstrual 
period,  and  every  day  ten  or  a  dozen  shocks  should  be  passed  between 
the  sacrum  and  pubes.  Dr.  H.  P.  Dewees  says  of  this  remedy,  that  in 
cases  of  simple  obstruction  or  retention,  it  is  most  certain  and  power- 
ful. Numerous  examples  of  its  power  are  given  by  Mr.  Clarke,3 
Hervieux,4  and  others. 

Electricity  appears  to  have  been  originally  proposed  to  control 
uterine  hemorrhage  by  Dr.  Radford,  of  Manchester,  and  was  first  em- 
ployed by  him  successfully,  in  a  case  of  flooding  from  uterine  in- 
ertia during  labor/  He  applied  one  conductor  of  the  electro- magnetic 
apparatus  to  the  os  uteri,  and  the  other  to  the  abdominal  parietes 
over  the  fundus  uteri,  and  used  both  shocks  and  currents,  to  which 
the  uterus  immediately  responded  by  contracting.  Other  cases  of 
equal  success  have  been  reported  by  Mr.  Dorriugton,6  Dr.  Johnson, 
and  Mr.  Wilson,7  so  that  no  doubt  can  exist  in  regard  to  the  value  of 
electricity  in  these  dangerous  cases.  Dr.  H.  P.  Dewees  employed 
it  to  restore  and  stimulate  a  patient  exhausted,  and  in  danger  of  dying 

1  Bull,  de  Ther.,  lxiii.  231.  2  N.  Y.  Jour,  of  Med.,  iii.  296. 

3  Graves'  Clin.  Med.,  p.  421.  *  Bull,  de  Tlierap.,  xlv.  81. 

6  Rankixg's  Abstract,  vol.  i.,  Art.  113,  from  Prov.  Med.  Jour.,  Dec.  1844. 

6  Ibid.,  vol.  iii.,  Art.  82,  from  Prov.  Med.  Journ.,  March,  1846. 

7  Ibid.,  vol.  iii.  p.  235. 
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&entire?yr&after  ^^  *  succeeded>  althougb  other  remedies 

178fl  ehJ%UtZiT1  contr?cti°nS'  elect™ty  was  recommended  as  early  as 

tediou,-L        10l°n-     In  18°3'  Herder  Pr°P°sed  ^  ™  ^  easel  of 

t  I  v  ^       l1"     T  • tenD?  inertia'  and  wa*  fo"owed  iQ  recommending 

nisbyellTt^r'lStT'fand  E11T     lD  1834,  Eamsbotham  suggested 

Sna  nowei  of  *£  ^0m  "  gaiVani°  batt6rJ  "  W0UW  6Xcite  **  fla^ 
^OTft^VSS  ^d^labor'  and  Pfnaps  even  indufe 
brinSn^on  1»W  K    +i,      f'       S"  ^onmger  and  Jacobi  succeeded  in 

W  ^fed  and  sir  1  electro"falvanic  aPParatus  a^r  other  means 
naci  tailed,  and  Schreiber  pointed  out  the  advantages  which  it  nos 
sesses  over  other  excitors  of  uterine  contraction.*  In  1846  Dr  Sim n 
son  instituted  some  experiments  with  a  view  to  determme  the  i  " 
fluence  of  galvanism  upon  uterine  inertia,  but,  stran™  to  sav  he 
obtained  only  negative  results.  He  concluded  that  it  Snot  a  rn^ns 
which  can  m  any  degree  be  relied  upon  for  the  purpose  in  quesZ 

rien/LSH  ^  PfrtlCally  fntire1^  USeleSS  as  a  stimulaTto  thTpa  tu-' 
rient  action  ot  the  uterus.'     Nevertheless,  the  proof  of  its  util ft/accu 

TlT\}>  C]ir]^  emPloJed  ^  with  perfect  success  in  uterine  inertia  ^ 
and  Eadford  had  a  ready  suggested  that  it  might  even  Wmitent  to 
induce  premature  labor/  Dr.  Barnes  has  famished  examples  of  its 
use  in  the  induction  of  premature  labor,  in  uterine  inertia?  he  third 
stage  of  labor,  and  in  hemorrhage.'  The  advantages  of  the  reme  v 
over  ergot  may  be  thus  summarily  stated.  Eleetrifity  is  more  o  be 
depended  upon  than  ergot,  it  acts  more  speedily,  may  be  moTexactlv 
proportioned  to  the  requirements  of  the  case,  and  the  comractions  It 
produces  are  more  analogous  to  natural  labor-pains  than  hoTe  0f 
ergot,  which  expose  the  child  to  undue  compression ' 

Electricity  has  been  successfully  employed  to  cause  the  exvulsion 
of  polypi,  hydatids,  &c,  from  the  womb.  expulsion 

To  excite  the  mammary  secretion  electricity  has   frequentlv  been 

used  with  striking  advantage.     In  1855  M.  Aubert  reported  a case in 

which  the  mother's  milk  dried  up,  the  child  having  ceLd  nursTn  '  in 

consequence  of  an  attack  of  pneumonia,  but  upon  the  daily  application 

of  the  induced  electro-current  the  secretion  was  restored   TbI 

querel  was  at  first  incredulous  of  this  statement,  but  an  opportunity 

occurred  to  him  of  verifying  it  in  the  case  of  a  lady  XTe  in  Ik 

had  ceased  to  be  secreted  for  eleven  days.     After  the  very  firs     n 

plication  the  draught  was  felt    and   by  the  third  day  the^secret^n 

had  become  abundant.     In  1857  Dr.  Hewson  reported  his  su^,  in 

three  similar  cases  by  means  of  small  metallic  plates  of  silver and 

zinc  connected  by  wire  which  were  applied  on  a  layer  of  moistened 

sponge  to  either  side  of  the  breast,  and  worn  constantly  foTseveral 

days.°     More  recently  Fourmer   used  the  magneto-eleciic  maXne 

1  Lond.  Med.  Gaz.,  xiv.  87. 

*  Vierteljahrsohrift  fur  die  prakt.  Heilk.,  ii.  167 

3  Edinb.  Month.  Jour.,  July,  1846,  p.  46.  «  innj    M   ,    ~ 

*  Rarkiko'b  Aba.,  vol.  i.,  p   176  .  }j0nd-  Me«i.  Oaz.,  June,  1847. 
'  See,  also,  B.  Frank,  Vierteljahrsohrift  fur  die  prakt    S  ^3'  P'  456' 

«  Trans.  Coll.  Phys.  Philad.,  N.  S.,  iii.  139         P  *Ak''  X7K  53' 
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successfully  to  renew  the  secretion  of  milk  in  the  breasts  of  a  woman 
who  had  not  given  to  nurse  for  four  weeks.1 

Asphyxia. — In  1826,  Leroy  d'Etiolles  performed  some  experiments 
on  animals  asphyxiated  by  submersion,  showing  that  when  the  action 
of  the  diaphragm  is  excited  by  an  interrupted  current,  respiration  may 
be  re-established,  and  life  restored.2  Numerous  examples  are  on  re- 
cord of  persons  restored  to  life  after  apparent  death,  or  insensibility 
produced  by  drowning,  carbonic  acid  fumes,  narcotic  poisons,  &c.  Dr. 
"Williams  relates  the  case  of  a  person  poisoned  by  laudanum  who  was 
instantly  restored  to  consciousness  (after  evacuating  the  stomach),  by 
passing  shocks  from  an  electro-magnetic  machine  across  the  chest.3  Dr. 
Eussel  reports  the  case  of  a  child,  two  months  old,  poisoned  by  eleven 
drops  of  laudanum.  It  appeared  to  be  almost  dead.  One  pole  of  the 
electro-dynamic  apparatus  was  applied  over  the  upper  cervical  verte- 
bras, and  the  other  upon  the  ensiform  cartilage.  Inspiration  followed, 
and  then  movements  of  the  limbs.  The  treatment  was  continued  for 
an  hour  and  a  half,  when  respiration  was  established ;  but  the  child, 
sank,  and  died.4  A  case  is  reported  by  Dr.  T.  S.  Page,  in  which  an 
enormous  dose  of  powdered  opium  was  taken  by  mistake  for  cubebs. 
The  stomach  was  evacuated,  and  revulsive  means  employed,  but  the 
patient  remained  completely  insensible.  An  electro-magnetic  appara- 
tus was  then  used,  one  pole  being  placed  over  the  heart,  and  the  other 
on  a  corresponding  point  of  the  right  side.  The  patient  opened  his 
eyes,  groaned,  and  moved  his  arms.  After  the  fourth  shock,  he 
spoke,  and  did  not  become  insensible  again.5  Another  instance  is 
related  by  Mr.  Corfe.  A  man  had  taken  an  ounce  and  a  half  of  lau- 
danum, and  appeared  to  be  quite  dead.  After  the  stomach-pump  and 
external  irritants  had'  been  used  in  vain,  recourse  was  had  to  the 
electro-magnetic  battery,  and  afterwards  to  the  Leyden  jar.  The 
patient  recovered.6  Scholz  strongly  recommended  this  agent  in  as- 
phyxia neonatorum.  He  employed  it  alternately  with  the  warm  bath, 
&c,  at  intervals  of  three  or  four  minutes,  avoiding  carefully  to  apply 
too  high  a  power,  and  considered  it  so  superior  to  all  other  agencies, 
that  after  its  failure  none  other  could  succeed.7 

As  early  as  1809,  Mr.  Babington  reported  the  case  of  a  person 
asphyxiated  by  charcoal  fumes,  but  who  was  resuscitated  by  passing 
the  charge  from  a  galvanic  apparatus  through  the  chest.8  More  re- 
cently Mr.  Farmer  found  that  the  shock  of  an  electro-magnetic  battery 
suddenly  arrested  the  intoxicating  effects  of  chloroform.**  Friedberg 
restored  to  animation  a  boy  who  was  rendered  apparently  lifeless  by 
the  same  agent.  He  placed  one  electrode  upon  the  phrenic  nerve  in 
the  neck,  and  the  other  in  the  seventh  intercostal  space.  Methodical 
compression  of  the  chest  and  abdomen  completed  the  cure.  These 
cases  show  that  various  modes  of  employing  the  electric  stimulus  have 
been  employed,  and  that  no  special  direction  of  the  current  has  ap- 

1  Abeille  Med  ,  xix.  415.  '  Archives  Generates,  xii.  461. 

»  Lancet,  July,  1841,  p.  661.  *  Loud.  Med.  Gaz.,  March,  1643,  p.  925. 

6  Am.  Jour,  of  Med.  Sci.,  April,  1843,  p.  301.  6  Lancet,  Jan.  27th,  1844. 

7  Mkyer,  Die  Electricitat,  &c,  p.  14  i.  8  Med.-Chirurg.  Trans.,  i.  83. 
9  Boston  Med.  and  Surg.  Jour.,  Feb   1S55,  p.  19. 
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peared  necessary;  but,  according  to  M.  Duchenne,  it  should  be  trans- 
mitted through  the  phrenic  nerves,  so  as  to  excite  contractions  of  the 
diaphragm  and  cause  the  inspiration  of  air. 

Mr.  Spencer  Wells  employed  a  single  pair  of  galvanic  plates  (zinc 
and  silver)  to  promote  the  cure  of  indolent  ulcers.  If  the  flabby  gra- 
nulations, or  the  inactive  surface  of  the  sore  was  to  be  destroyed,  the 
zinc  plate  was  applied  to  it,  aud  the  silver  plate  upon  the  moistened 
or  blistered  skin  in  the  neighborhood.  The  subsequent  process  of 
cicatrization  was  promoted  by  reversing  the  position  of  the  plates. 
A  curious  statement  is  made  by  this  writer,  that  if  the  zinc  plate  is 
applied  upon  the  upper  portion  only  of  a  large  ulcer,  this  portion  alone 
improves,  whereas,  if  it  is  applied  to  the  lower  portion  only  of  the 
same  ulcer,  the  whole  sore  improves  in  the  same  degree.  When  the 
silver  plate  is  laid  upon  the  opening  of  a  fistulous  sore,  its  effect  does 
not  extend  beyond  the  edges  of  the  ulcer,  and  in  order  to  influence 
the  interior  a  silver  probe  projecting  from  the  plate  must  be  intro- 
duced, when  granulation  from  the  bottom  rapidly  ensues.1 

The  application  of  galvanism  to  the  removal  of  opacities  of  the 
cornea  appears  to  have  originated  with  Isiglio,  of  Corfu,  in  1844,  and 
was  also  successfully  emploj-ed  by  Wilbrand,  in  1848.  In  1852  it 
was  used  by  Turck  with  equal  success.2  Other  surgeons  resorted 
to  the  same  method,  but,  on  the  whole,  with  discouraging  results, 
which,  according  to  Philipeaux,  were  due  to  the  imperfection  of  its 
application  or  the  unsuitableness  of  the  cases.  Those,  in  which  there 
is  a  cicatrix  resulting  from  an  actual  loss  of  substance  (leucoma),  are 
not  in  the  least  degree  affected  by  this  treatment ;  opacities  produced 
by  a  phlyctenula  (albugo),  and  which  are  usually  denser  in  the  centre 
than  at  the  circumference,  may  be  more  or  less  diminished  in  extent ; 
but  simple  cloudiness  without  defined  limits  may  be  generally  re- 
moved. The  instrument  used  by  Turck  and  by  Philipeaux  consists 
of  one  element  of  the  Voltaic  pile  from  two  and  a  half  to  five  inches 
square.  The  two  plates  are  everted  at  one  corner  for  the  attachment 
of  the  conducting  wires,  and  placed  in  a  glass  two-thirds  filled  with 
water  acidulated  with  muriatic  or  sulphuric  acid.  The  wire  attached 
to  the  zinc  (positive)  plate  is  then  placed  in  the  mouth,  while  the  other, 
connected  with  an  insulated  steel  shank  terminating  in  a  convex 
and  very  smooth  silver  disk  or  button  half  an  inch  in  diameter,  is 
moved  rapidly  upon  the  opacity,  and  at  short  intervals,  for  two  or 
three  minutes  at  the  most.  The  operation  is  apt  to  produce  headache, 
lachrymation,  and  injection  of  the  conjunctival  vessels,  which,  if 
allowed  to  become  excessive,  may  endanger  the  eye.3 

The  power  of  galvanism  to  coagulate  albuminous  liquids  led  to 
the  suggestion  that  this  agent  might  be  employed  to  coagulate  the 
blood  in  certain  aneurismal  tumors.  Mr.  Phillips  appears  to  have  been 
the  first  to  experiment  upon  this  idea  in  1832,  and  his  suggestion  was 
carried  into  effect  with  variable  success  soon  afterwards.  In  1845-46, 
Putrequin  proposed  the  operation  as  original,  and  reported  several 

1  Times  and  Gaz.,  July,  1853,  p.  84.  2  Bull,  de  Therap.,  xlii.  423. 

»  Ibid.,  lx.  306,  357. 
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cases  of  its  success,  particularly  in  superficial  aneurisms  by  anasto- 
mosis.1 In  1853,  a  case  of  aneurism  of  the  external  iliac  was  cured 
by  Mr.  Eyre  by  means  of  galvano-puncture.  The  operation  consisted 
in  introducing  into  the  tumor  two  long  fine  needles  connected  with 
the  wires  of  a  galvano-magnetic  machine,  and  sustaining  their  action 
for  twenty  minutes.  At  first  no  immediate  effect  was  produced,  except 
pain  and  agitation  of  the  whole  body.  Afterwards  the  tumor  became 
painful,  and  the  skin  over  it  erysipelatous.  The  patient,  however, 
escaped  this  peril,  and,  after  some  days,  the  tumor  began  to  diminish 
and  harden,  and  finally  became  quite  small,  and  free  from  aneurismal 
characters.2  Some  of  these  effects  had  already  been  described  by 
Schuh.3  This  writer  attributes  the  curative  results  partly  to  the 
inflammatory  action  induced,  but  states  that  coagulation  within  the 
sac  takes  place  first  and  chiefly  at  the  positive  pole  or  needle.  The 
first  result  of  the  operation  is  pain,  followed  on  the  next  day  by  hard- 
ness, heat,  and  tenderness,  which  may  continue  for  several  days.  The 
operation  is  not  without  danger,  for  when  the  veins  are  affected,  phle- 
bitis not  infrequently  ensues.  Its  success  in  the  case  of  aneurisms  of 
arterial  trunks  depends  greatly  on  the  current  of  the  blood  being  re- 
tarded by  the  application  of  a  bandage  above  and  below  the  seat  of 
the  disease. 

Galvanic  Cautery. — If  a  platinum  wire  is  brought  to  a  white  heat 
by  galvanism,  it  may  be  used  to  cauterize  or  divide  the  living  tissues. 
The  earliest  suggestion  of  this  operation  is  contained  in  M.  Becquerel's 
Treatise  on  Electricity  (1836),  where  its  use  is  ascribed  to  M.  Fabre 
Palaprat.  Cauterization  of  the  dental  nerves  was  employed  by  Ileider, 
of  Vienna,  in  1845.  About  the  same  time,  Crusell,  of  St.  Petersburgh, 
proposed  the  use  of  an  incandescent  wire  as  a  substitute  for  the  knife 
in  surgical  operations.  In  1849  Sedillot  cured  an  erectile  tumor  by 
the  electric  cautery.  In  1850  Marshall,  of  London,  made  use  of  the 
same  method  to  cure  fistulas,  and  from  that  date  to  1853  various  ope- 
rations, analogous  to  those  mentioned,  were  performed  by  Hilton  and 
Ellis,  of  London,  and  by  Nelaton,  Leroy  d'Etiolles,  and  Amussat,  of 
Paris.  In  the  following  year,  Mitteldorpf  (from  whom  these  details 
are  borrowed)  published  his  essay  on  the  Galvanic  Cautery  (Galvano- 
Caustique).'1 

The  apparatus  used  for  generating  the  galvanic  current  is  that 
which  Dr.  Hare  invented  under  the  name  of  Calorimotor,  and  in  which 
the  surface  of  the  plates  is  greater  in  proportion  than  their  number. 
By  its  means  loops  of  platinum  wire,  arranged  variously  according 
to  the  part  to  be  attacked,  are  brought  to  a  temperature  at  which  the 
tissues  can  be  divided  or  simply  cauterized  by  the  pressure  of  the 
incandescent  metal.  The  advantages  ascribed  to  this  operation  are 
the  absence  of  hemorrhage  when  the  wire  is  of  sufficient  thickness, 
the  rapidity  of  its  performance,  the  slight  pain  and  extent  of  trau- 
matic injury  produced,  the  facility  which  it  gives  of  cauterizing  and 
cutting  deep-seated  parts,  the  production  of  healthy  granulations,  and 

1  Revue  Med.,  vols,  xcvii.  xcviii.  xcix. 

*  Times  and  Gaz.,  July,  1853,  p.  95.  »  Zeit?chrift  der  Wien.  Aerzte,  1850,  6. 

*  Archives  Geu.,  Aug.,  Dec,  1855,  pp.  145,  444,  70tj. 
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its  superior  neatness  and  delicacy  in  comparison  with  ordinary  me- 
thods of  actual  cautery. 

The  affections  to  which  it  is  adapted,  and  in  most  of  which  it  has 
been  used  by  Mitteldorpf,  are  these:  hemorrhage  from  cavities  and 
deep-seated  parts  inaccessible  to  ordinary  instruments ;  neuralgia,  by 
cauterizing  the  skin  over  painful  portions  of  the  nerve;  paralysis,  by 
the  same  operation  near  the  nerves  involved ;  ulcers,  which  require 
surgical  treatment;  fist ulae,  strictures  of  the  urethra;  cancerous,  vascular, 
and  other  tumors,  on  the  external  surface  of  the  body,  of  the  neck  of 
the  uterus,  the  vagina,  rectum,  &c;  excision  of  the  uvula  and  to7isils, 
of  polypi  of  the  nostrils,  throat,  auditory  canal,  and  even  of  the 
larynx  ;  and,  finally,  amputation  of  fingers,  the  pelvis,  the  clitoris,  and 
the  testicle. 

Electric  Moxa. — Golding  Bird  proposed  to  use  galvanism  as  a  moxa, 
by  applying  a  single  pair  of  plates  upon  a  blistered  surface  and  con- 
necting them  with  a  wire.  The  skin  under  the  zinc  plate  is  cauterized 
within  forty-eight  hours,  and  an  eschar  separates  in  four  or  five  days. 
Mr.  Wells  found  that  it  is  quite  unnecessary  to  blister  the  surface 
on  which  the  silver  plate  is  applied,  if  it  is  only  moistened  with 
vinegar  or  other  acid  solution. 

Of  the  other  medical  uses  of  galvanjc  and  magnetic  electricity  the 
following  may  be  mentioned.  A  young  lady  had  run  a  cambric 
needle  into  her  knee.  Dr.  Gill,  of  New  York,  whose  assistance  was 
requested,  bound  a  horse-shoe  magnet  over  the  part  so  as  to  charge 
the  needle  by  induction.  Afterwards  when  a  magnetic  needle  was 
brought  near,  its  deviation  and  dip  showed  the  position  and  direction 
of  the  needle  in  the  flesh.  Its  north  and  south  poles  having  been 
marked,  a  line  drawn  between  them  represented  the  position  of  the 
lost  needle.  An  incision  was  made  accordingly,  and  the  needle,  so 
ingeniously  discovered,  was  extracted.' 

In  1847  Dr.  Dewees  wrote  that  he  believed  he  had  succeeded,  by 
means  of  galvanic  plates,  in  extracting  mercury  from  a  patient  who 
had  been  using  this  medicine.2  Since  then  Dr.  Huff,  of  Lexington, 
Kentucky,  and  MM.  Yergnies  and  Poey,  of  Paris,  claimed  to  have  re- 
moved mercury,  and  also  lead,  from  the  system  by  subjecting  the 
patient  to  a  galvanic  current  while  he  was  insulated  in  an  acidulated 
bath.3     The  method  does  not  appear  to  have  been  applied  further. 

It  has  also  been  proposed  by  Orioli,  Harle,  Prevost,  and  Dumas,  and 
others,  to  employ  galvanism  for  procuring  the  disintegration  of  stone 
in  the  Madder.  But  no  practical  results  of  importance  have  yet  been 
obtained. 


37 


»  Am.  Jour,  of  Med.  Sci.,  Jan.  1847,  p.  2G3. 

2  New  York  Jour.,  May,  1847,  p.  307. 

3  Phil.  Med.  Exam.,  Aug.  1855,  p.  507. 
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VINUM    PORTENSE.  — Tort  Wine. 

VINUM   XERICUM.— Sherry  Wine. 

History.  —  The  earliest  notices  of  wine  are  contained  in  the 
account  of  Noah's  drunkenness  (B.  C.  2500),  in  the  history  of  Lot's 
unnatural  crime,  and  in  the  dying  prophecy  made  by  the  patriarch 
Jacob  (B.  C.  1700).1  Both  in  sacred  and  profane  writings  it  is  fre- 
quently associated  with  oil  in  the  descriptions  given  of  different  coun- 
tries as  an  emblem  of  their  fertility  and  wealth.  On  the  other  hand, 
the  books  of  Scripture,  especially  those  of  Solomon,  abound  in  pic- 
tures of  the  calamities  that  attend  the  intemperate  use  of  wine  and 
strong  drink.  No  modern  experience  or  ingenuity  has  painted  in 
darker  colors  or  more  hideous  forms  the  consequences  of  intoxication. 
The  Greeks  and  Romans  employed  wine  both  as  a  common  drink  and 
as  a  medicine.  Among  the  former  people,  the  wines  of  Cyprus, 
Lesbos,  and  Chio  were  much  celebrated,  and  as  all  readers  of  Horace 
will  remember,  the  Chian  wine  was  held  in  high  esteem.  The  pre- 
vailing quality  of  this,  as  well  as  of  the  other  wines  just  mentioned, 
was  sweetness  and  a  delicious  flavor.  The  wines  of  Corcyra  and  of 
Mende  were  remarkable  for  their  good  qualities  ;  those  also  of  Naxos 
and  Thasos,  though  generally  considered  inferior  to  Chian  wines,  were 
compared  to  nectar.2  These  wines  were  very  strong,  and  were  gene- 
rally drunk  diluted. 

"Such  was  the  wine — to  quench  whose  fervent  stream, 
Scarce  twenty  measures  from  the  living  stream 
To  cool  one  cup  sufficed." — Odyssey,  b.  ix. 

The  ancients  were  extremely  careful  to  adapt  the  quality  of  wine  to 
the  varying  conditions  of  the  system.  There  is  hardly  any  disease  in 
which  it  was  not  used  under  one  or  another  form,  and  the  properties 
of  each  variety  were  carefully  described  by  the  medical  writers  of 
Greece  and  Rome.  The  tendency  of  new  wine  to  derange  the  diges- 
tion, promote  urination,  and  disturb  the  sleep;  of  must,  or  uni'er- 
mented  wine,  to  produce  colic,  flatulence,  and  diarrhoea;  of  sweet 
wine,  as  well  as  new,  to  impair  digestion  and  produce  headache ; — 
these  and  many  other  qualities  both  good  and  evil  were  ascribed  to 
different  varieties  of  this  intoxicating  liquor.  Galen,  also,  enumerates 
very  fully  the  properties  of  a  great  number  of  Italian,  Greek,  and 
Asiatic  wines,  but  he,  like  previous  authors,  dwells  more  upon  their 
evil  than  their  good  effects  when  used  habitually.  Still  earlier,  in- 
deed, Hippocrates  had  expressly  referred  to  the  muscular  debility 
which  results  from  the  habit  of  indulging  in  wine.  He  also  points 
out  the  dangers  of  abandoning  it  too  suddenly.3  Among  its  medical 
uses  the  writer  last  named  refers  to  its  efficacy  in  various  cases  of 

1  Genesis  ix.  21  ;  xix.  32  ;  xlix.  11. 

*  Morewood,  An  Essay,  &c,  on  Inebriating  Liquors  (Lond.  1824),  p.  20.     Compare, 
also,  Pliny,  Hist.  Nat.  lib.  xiv.,  where  the  whole  subject  is  treated  of  in  detail. 
Steumpf,  Haudbuch,  i.  951. 
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narcotic  poisoning  (by  conium,  opium,  aconite,  mushrooms,  &c),  and 
describes  it  as  an  antidote  to  the  bites  of  venomous  serpents  and  in- 
sects. He  directs  it  in  the  cold  stage  of  fevers,  to  counteract  hyper- 
catharsis,  and  to  relieve  flatulence.  He  prescribes  white  wine  as  a 
diuretic  in  calculous  affections,  and  directs  pledgets  of  wool  moistened 
with  wine  as  an  application  to  wounds  and  inflammations,  and  to 
phagedenic  and  other  unhealthy  sores.  While  admitting  the  diuretic 
and  nervine  qualities  of  old  white  wines,  he  does  not  fail  to  notice  their 
tendency  to  produce  headache.  The  medical  uses  of  wine  enumerated 
by  Pliny  are  limited  to  certain  symptoms  rather  than  diseases;  he 
mentions  many  conditions  in  which  it  is  contraindicated,  and  very  few 
in  which  it  is  beneficial.  Of  the  latter,  the  morbus  cardiacorum,  sup- 
posed to  be  the  sweating  sickness,  is  one,  and  of  it  he  says  that  the 
only  hope  of  its  cure  is  in  wine.'  Rhazes,  among  the  Arabian  authors, 
furnishes  an  ample  account  of  this  subject.  Besides  grape  wine,  he 
mentions  wines  prepared  from  raisins,  honey,  dates,  figs,  sugar,  barley, 
wheat,  and  the  juice  of  sweet  fruits,  from  the  cocoa,  pomegranate, 
&c,  but  speaks  of  them  as  being  all  more  unwholesome  than  the  first 
named.  Of  the  advantages  of  wine  used  in  moderation,  he  remarks 
that  it  improves  the  nutrition  and  the  complexion,  promotes  the  excre- 
tions, and  particularly  the  urine,  renders  the  sleep  sound  and  refresh- 
ing, and  quickens  the  mental  faculties.  But  if  the  bounds  of  sobriety 
are  often  overstepped  until  the  speech  grows  thick,  the  mind  confused, 
and  the  gait  staggering,  the  result  is  very  mischievous — for  the  body 
becomes  feverish  and  relaxed,  and  all  the  matters  which  ought  to  be 
excreted  are  retained.  Wine  ought  not  to  be  habitually  drunken,  but 
only  at  intervals  of  several  days;  and  as  for  intoxication,  its  repetition 
brings  on  disease,  headache,  paralysis,  shaking  palsy,  and  acute  affec- 
tions. Inflammation  of  the  viscera,  and  especially  of  the  liver,  ensues, 
with  boils,  abscesses,  mental  weakness,  epilepsy,  apoplexy,  dulness  of 
the  senses,  inflammation  of  the  eyes,  muscular  debility,  emaciation  and 
inappetence,  asthma  and  palpitation  of  the  heart.  Rhazes  recom- 
mends emetics  as  a  remedy  for  the  nausea  and  headache  following  a 
debauch,  and  advises  rest  with  the  use  of  acid  syrups  diluted  with 
water  or  barley  water.  The  more  important  consequences  alluded  to, 
he  says,  are  to  be  cured  by  abstaining  for  a  long  time  from  wine,  or, 
still  better,  by  never  drinking  any  more  of  it.2 

Description. — Wine  is  the  fermented  juice  of  the  grape,  the  fruit 
of  Vitis  vim/era.  Of  this  plant  several  thousand  varieties  exist,  which 
are  distinguished  by  their  foliage,  or  more  particularly  by  the  size, 
form,  &c.  of  the  clusters,  and  by  the  size,  form,  color,  perfume,  taste, 
consistence,  &c.  of  the  berries.  The  varieties  appear  to  depend  upon 
diiferences  of  climate,  soil,  and  culture.  In  the  vine-growing  coun- 
tries of  the  Eastern  continent,  it  is  cultivated  in  the  open  air. 
These  countries  chiefly  lie  between  the  latitudes  of  25°  and  52°  N., 
extending  from  Shiraz,  in  Persia,  to  Coblentz  on  the  Rhine.     In  the 

1  Lib.  xxii.  cap.  xxv.  An  account  of  the  varieties  of  ancient  wine  anS  of  their 
effects  may  also  be  found  in  Dioscorides,  lib.  v.  cap.  vii.  ;  and  in  Adams'  Comment, 
on  Paiu.us  JEgineta,  i.  172. 

2  Eux  Baitiiak,  ed.  Sontheimer,  i.  386  ;  ii.  548. 
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United  States,  the  northern  limit  of  the  vine  cultivated  in  the  open 
air  is  not  higher  than  42°  N.,  and  Cincinnati,  in  lat.  39°  N.,  was  the 
only  place,  until  recently,  where  an  extensive  manufacture  of  wine 
was  carried  on.  The  vineyards  of  California,  enjoying  a  milder  and 
more  equable  climate,  are  still  more  productive,  and  furnish  already 
a  very  large  quantity  of  light  and  wholesome  wines.  Native  varieties 
alone  have  thus  far  proved  successful,  and  there  is  reason  to  believe 
that  nothing  but  skill  and  perseverance  are  wanting  to  render  this 
one  of  the  wine-producing  countries  of  the  world,  and  by  that  means, 
more  than  any  other,  to  diminish  its  national  vice  of  intemperance. 

The  qualities  of  wine  depend  in  a  great  degree  upon  the  climate  in 
which  it  is  produced,  and  yet  extremely  slight  differences  of  soil,  or  of 
exposure  to  the  sun,  occasion  remarkable  variations  in  the  character 
of  wines  raised  within  a  few  hundred  yards  of  one  another. 

The  chief  wine-producing  countries  are  France,  Germany,  Portugal, 
Spain,  Italy,  the  Canary  Islands,  and  the  Cape  of  Good  Hope.  The 
wines  of  France  are  popularly  known  in  this  country  as  claret  and 
champagne,  of  Germany  as  hock,  of  Portugal  as  port,  of  Madeira,  the 
Canaries,  and  the  Cape  of  Good  Hope  as  Madeira  wine,  and  of  Spain 
as  sherry.  More  correct  designations  of  the  principal  varieties  are  as 
follows : — 

German  Wines. — 1.  Rhenish.  The  best  are  white.  The  Riesling 
wines  are  distinguished  for  a  singularly  delicate,  delicious,  and  refresh- 
ing flavor,  and  a  peculiar  bouquet.  They  are  very  highly  prized  in 
many  nervous  diseases.  The  Orleans  wines  are  stronger,  and  without 
the  aroma  of  the  preceding.  To  these  varieties  belong  Eiidisheimer, 
Johannisberger,  Hattenheimer,  Marcobrunner,  Steinberger,  Hochhei- 
mer,  Liebfrauenmilch,  Niersteiner,  &c.  2.  Main  wines.  Of  these  the 
Steinwein  is  best  known  abroad.  3.  Pfdlzer  (Palatinate)  wines  :  Dei- 
desheimer,  &c.  4.  Moselle  wines;  Braunenberg,  &c.  5.  Aar  wines. 
6.  Neckar  wines.  7.  Margrave  wines.  8.  Baden  wines.  9.  Bohemian 
wines  :  Melnecker.  10.  Hungarian  wines:  white — Oedenberger;  red — 
Ofener,  Erlauer,  Tokay.1 

French  Wines. — 1.  Champagne  furnishes  both  white  and  red  wines; 
the  former,  which  are  known  everywhere,  and  everywhere  imitated, 
are  distinguished  for  their  sparkling  effervescence  or  their  agreeable 
flavor.  Of  these  the  most  celebrated  brands  are  Sillery,  Ay,  Dizy, 
Epernay,  &c.  Of  the  red  varieties  the  most  approved  are  Verzy, 
Verzenay,  Bouzy,  St.  Thierry,  &c.  2.  The  wines  of  Burgundy  are 
famous  for  their  brilliant  color,  agreeable  and  delicate  flavor,  their 
agreeable  perfume,  and  stimulating  properties.  The  most  celebrated 
vintages  of  red  wine  are  Eomanee  Conti,  Clos  Vougeot,  Chambertin, 
St.  George's,  Volnay,  Pommard,  and  Beaune.  Of  the  white  varieties 
those  best  known  are  Chablis  and  Pouilly.  3.  The  Bordeaux  red 
wines  are  celebrated  for  their  marked  but  agreeable  perfume  and 
slight  astringency.  The  finest  are  produced  in  the  vineyards  of  Cha- 
teau-Lafitte,  Chateau-Latour,  Chateau-Margaux,  Haut-Brion,  St.  Julien, 
St.  Estephe,  St.  Emilion,  La  Rose,  Leoville,  &c.  The  best  white  vari- 
eties are  Bommes,  Rions,  Grave,  Sauterne,  Barsac,  &c.     4.  The  Her- 

1  Stkdmpf,  op.  cit.  i.  953. 


v.]  VINUM.  581 

mitagc  in  Dauphiny,  the  Cote  Kotie  in  the  Lyonnais,  and  in  Languedoc 
the  spirituous  and  cordial  muscat  wines  of  Frontignan  and  Lunel,  are 
the  most  celebrated.1 

Spanish  Wines. — Malaga,  Tinto  de  Rota,  Alicant,  Sherry,  Tintilla, 
&c,  which  are  all  strong-bodied  wines. 

Portuguese  Wines. —  White:  Bucellas.     Red:  Port  wine,  &c. 

Italian  Wines. — Albano,  Monte  Fiascone,  Orvietto,  Lachrymse 
Christi,  Alliatico,  Marsala,  &c. 

African  Wines. — Madeira,  Teneriffe,  Constantia. 

American  Wines. — Catawba;  California  Hock,  Muscatel,  Angeli- 
ca, and  Port. 

The  varieties  of  wine  are  so  numerous  that  it  is  very  difficult  to 
classify  them ;  but  the  following  arrangement,  based  upon  their  chief 
constituent  parts  and  the  dependent  effects,  has  been  proposed  by 
Mitscherlich,2  and  is  perhaps  the  most  satisfactory : — 

1.  Wines  containing  a  large  proportion  of  alcohol,  and  which  pro- 
duce the  effects  of  alcohol  in  a  marked  degree  :  the  spirituous  wines. 

2.  Wines  containing  but  little  alcohol,  with  tannic  acid  and  red 
coloring  matter,  which  are  less  stimulant  than  tonic :  the  lighter  red 
wines. 

3.  Wines  containing  little  alcohol,  but  a  large  proportion  of  saline 
and  acid  ingredients,  which,  of  all  wines,  are  least  excitant  to  the  cir- 
culation, but  readily  derange  the  digestion :  the  lighter  Rhenish  and 
Moselle  wines. 

4.  Wines  containing  little  alcohol,  but  much  carbonic  acid,  and 
which  speedily  develop  the  effects  of  these  constituents :  the  sparkling 
wines — champagne,  &c. 

That  such  a  classification  is,  however,  extremely  imperfect  and  in- 
sufficient, particularly  in  considering  wine  as  a  medicinal  agent,  is 
made  apparent  when  we  observe  the  wonderful  variety  of  constituents 
which  chemistry  has  discovered  in  the  juice  of  the  grape,  as  will  be 
shown  in  a  succeeding  paragraph. 

Manufacture  of  Wine. — The  juice  of  the  grape  (must)  is  obtained 
by  a  wine-press,  by  various  mechanical  contrivances,  or  by  simply 
treading  the  grapes  with  the  feet  covered  with  heavy  wooden  shoes. 
As  soon  as  the  expression  is  complete,  the  skins  are  mixed  anew  with 
the  juice,  and  the  whole  is  allowed  to  ferment.  When  active  fer- 
mentation has  ceased,  which  is  known  by  the  subsidence  of  the  mass 
in  the  vat,  by  the  cessation  of  the  escape  of  carbonic  acid,  by  the  tem- 
perature of  the  liquid  falling,  &c,  it  is  found  that  the  latter  has  lost 
its  sweetness  in  great  part,  has  become  clear,  and  has  acquired  the 
vinous  taste.  It  is  then  drawn  off  into  casks,  where  it  long  continues 
to  ferment,  as  the  escape  of  froth  from  the  bung-hole  proves.  As  the 
liquid  diminishes  under  this  process,  it  is  renewed  by  additional  quan- 
tities. When  all  fermentation  has  ceased,  the  wine  is  kept  perfectly 
at  rest,  in  order  to  its  becoming  clarified.  During  this  period  a  de- 
posit is  formed  (lees),  which  consists  of  bitartrate  of  potassa,  coloring 
and  vegetable  matter,  &c.     After  the  lapse  of  five  or  six  months,  it  ia 

1  Ciievalliek,  Diotionnaire,  &c.  des  Substances  Alimentaires,  ii.  493. 

2  Lehrbuuh,  &c,  ii.  31(3. 
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racked  off  into  other  casks,  and  this  process  is  repeated  every  year,  at 
the  same  period,  until  the  wine  is  fit  for  use.  In  order  to  purify  the 
wine,  and  free  it  from  everything  capable  of  injuring  its  qualities,  it 
is  subjected  to  sulphuring.  This  operation  consists  in  burning  one  or 
more  sulphur  matches  in  the  empty  casks  just  previous  to  filling  them 
with  wine.  It  is  believed  to  prevent  its  turning  sour.  The  liquor  is 
further  purified,  or  fined,  by  the  addition  of  isinglass,  or  white  of  egg, 
or  the  blood  of  an  animal  newly  killed.  The  first  forms  with  the  tan- 
nic acid,  and  the  others  with  the  alcohol,  reticulated  coagula,  which 
envelop  and  carry  down  the  solid  particles  which  endanger  the  safety 
of  the  wine.  When  completely  clarified,  the  wine  is  preserved  in 
casks,  or  still  better  in  bottles.  Some  wines,  as  the  Ehenish,  may  be 
preserved  for  an  indefinite  period ;  others  but  for  a  short  time  only. 
Pliny  speaks  of  wines  more  than  two  hundred  years  old.1 

Constituents  of  Wine. — These  are  many  and  various,  as,  indeed,  the 
sensible  qualities  of  the  liquor  make  manifest;  but  the  following  are 
discoverable  by  chemical  analysis :  Water;  alcohol;  extractive  muci- 
laginous matter  (Chevallier);  carbonic,  acetic,  tannic,  tartaric,  and 
malic  acids  (free) ;  bitartrate  of  potassa ;  tartrates  of  lime,  alumina,  and 
iron;  chlorides  of  sodium,  potassium,  calcium,  and  magnesium;  sul- 
phates of  potassa  and  lime ;  blue  or  yellow  coloring  matter ;  grape 
sugar ;  and  cenanthic  ether,  with  cenanthic  acid,  from  which  the  cha- 
racteristic odor,  or  bouquet,  of  each  wine  is  derived. 

Of  the  above  elements  the  most  important  is  alcohol,  as  upon  its 
presence  nearly  all  of  the  qualities  depend  which  invite  the  use  of 
wine.  Its  proportion  varies,  in  the  better  sorts,  between  7  and  26 
per  cent.  The  following  tables  may  be  considered  as  representing 
this  proportion  with  some  accuracy;  but  it  is  to  be  remembered  that, 
apart  from  adulteration,  natural  causes  produce  great  variation  in  this 
respect.  The  proportion,  for  instance,  depends  chiefly  upon  the  quan- 
tity of  sugar  contained  in  the  grapes  from  which  the  wine  is  made. 
Again,  the  age  of  wine,  within  certain  limits,  controls  its  alcoholic 
element,  because  every  year  adds  something  to  the  generation  of 
alcohol  from  the  decomposition  of  the  saccharine  element.  On  the 
other  hand,  it  should  not  be  forgotten  that  wine,  in  casks  at  least, 
must  constantly  part  with  a  portion  of  its  alcohol  by  evaporation. 
Christison  is  of  opinion  that  it  continually  grows  stronger  until  the 
conversion  of  its  sugar  is  complete,  after  which  its  strength  declines. 
Numerous  analyses  have  been  published  showing  the  proportion  of 
alcohol  in  different  wines.     The  following  are  the  most  important : — 
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These  results  are  presumed  to  have  been  obtained  from  pure  speci- 
mens of  the  several  wines,  but  cannot  be  assumed  to  apply  to  the 
liquors  bearing  their  names  which  are  found  in  commerce.  This  re- 
mark is  true  even  of  wine-producing  countries,  and  consequently  much 
more  so  of  those  to  which  the  liquor  is  exported.  Strumpf  tells  us 
that  the  difficulty  of  obtaining  pure,  unadulterated  wine  for  domestic 
and  even  for  medicinal  purposes,  is  well  known  even  in  Germany, 
"  for  the  wine  trade  is,  with  few  exceptions,  in  the  hands  of  avaricious 
usurers,  knavish  dealers,  and  greedy  landlords,  who  have  more  regard 
for  the  gratification  of  their  own  avarice  than  for  the  health  and  lives 
of  men.  French,  Spanish,  and  all  other  foreign  wines  seem,  without 
exception,  to  be  artificial  rather  than  natural  productions.  Still  worse, 
even  German  wines  seldom  form  an  exception  to  this  statement,  and 
it  were  easier  to  obtain  pure  musk  or  genuine  cinchona  bark,  than 
faultless  wine.  Under  such  circumstances  it  is  a  precarious  matter 
to  attempt  the  cure  of  our  patients  with  a  liquid  which  is  hardly 
ever  what  it  ought  to  be."1  This  complaint  seems  to  be  the  very 
echo  of  that  which  was  uttered  by  Pliny  eighteen  hundred  years  ago. 
Discussing  the  question  which  was  the  best  wine,  he  exclaims,  "but 
if  all  were  agreed  which  is  best,  who  could  get  it?  Our  very  princes 
do  not  drink  pure  wine.  To  such  a  pitch  has  villany  arrived  that 
one  can  buy  nothing  more  than  the  name  of  a  vintage ;  from  the  very 
wine  vat  all  of  it  is  adulterated.  And  so,  marvellous  to  tell,  we  may 
say  of  wine,  the  poorer  the  purer."2  It  does  not  belong  to  our  province 
to  present  details  of  the  falsification  of  wines,  but  a  simple  enumera- 
tion of  the  substances  employed  for  this  purpose  may  not  be  uninstruc- 
tive.  Wines  are  diluted  with  water,  and  some  specimens  are  fraudu- 
lent substitutions  of  cider  or  perry  for  the  juice  of  the  grape.  Inferior 
qualities  are  made  saleable  by  the  addition  of  a  small  proportion  of  a 
better  description,  and  mixtures  of  various  sorts  ingeniously  counterfeit 
the  finer  qualities ;  alcohol  is  added  to  thin  wines,  sour  ones  are  sweet- 
ened with  sugar,  honey,  or  raisins,  and  pale  ones  are  colored  with 
burnt  sugar.  Acidulous  wines  have  their  acid  neutralized  by  the 
alkalies,  or  by  lime.  Acetate  of  lead  is  sometimes  fraudulently  mixed 
with  wines  to  give  them  a  certain  astringency,  but  more  frequently  is 


•  Handbuch,  i.  956. 


1  Hist.  Nat.  xxiii.  xx. 
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an  accidental  ingredient  derived  from  shot  used  in  cleansing  the  bot- 
tles, or  by  the  liquor  having  passed  through  leaden  pipes.  In  an 
English  manual  for  wine  dealers  occurs  the  following  recipe,  which 
has  been  justly  stigmatized  as  infernal:  "To  keep  wine  from  turning 
sour  :  put  in  the  cask  two  pounds  three  ounces  of  small  shot."  As  if 
this  were  not  villanous  enough,  it  proceeds:  '"'In  extreme  cases,  when 
all  the  previous  receipts  have  been  tried  without  any  satisfactory 
result,  take  a  pinch  of  oxalic  acid,  and  put  it  in  the  bottle."1  Red 
wines  are  often  manufactured  out  of  alcoholic  dilutions,  colored  by 
logwood,  rhatany,  beets,  litmus,  &c.  &c.  Astringency  is  given  them 
by  means  of  alum,  oak  or  willow  bark. 

Action  upon  Man. — The  action  of  wine  is  essentially  stimulant.  This 
property  it  derives  chiefly  from  its  alcoholic  element,  but  in  a  degree 
which  is  far  from  being  measured  by  the  proportion  of  the  latter,  and 
it  is  further  so  completely  modified  by  the  other  elements  contained 
in  the  liquid,  as  to  render  the  direct  and  still  more  the  ulterior  effects 
of  wine  widely  different  from  those  of  ardent  spirits.  This  peculiarity 
appears  to  be  derived  from  the  salts,  acids,  sugar,  and  ethereal  elements 
in  which  it  abounds,  and  which,  while  they  moderate  the  stimulus 
produced  by  the  alcohol,  insure  a  more  rapid  discharge  than  would 
otherwise  occur  of  the  latter  substance.  Hence  it  is  incorrect  to 
suppose  that  the  alcohol  contained  in  any  given  specimen  of  wine 
represents  precisely  its  intoxicating  power,  or  to  assert,  as  some  have 
unwisely  done,  that  because  a  wine  contains  a  certain  percentage 
of  alcohol,  its  effects  upon  the  system  will  be  identical  with  those 
which  a  like  amount  of  alcohol  diluted  with  water  alone  would  pro- 
duce. The  stimulant  effects  of  wine  are  experienced  by  the  whole 
organism  ;  the  activity  of  the  nervous  system  is  quickened,  the  senses 
are  all  rendered  more  acute,  the  intellectual  faculties  acquire  an  un- 
wonted rapidity  and  energy,  the  imagination  is  filled  with  a  suc- 
cession of  pleasing  or  brilliant  ideas,  the  affections  are  aroused  to 
unaccustomed  warmth,  and,  in  particular,  the  amorous  propensity  is 
awakened.  The  pulse  beats  quicker,  the  cheek  is  flushed,  and  the  eye 
is  bright,  the  whole  person  seems  expanded,  the  wrinkles  of  time  and 
care  are  smoothed,  and  all  images  of  doubt  and  apprehension  disap- 
pear. These  effects  are  most  strikingly  produced  by  those  of  the 
sparkling  wines,  which  contain  a  large  proportion  of  carbonic  acid  and 
but  little  saccharine  matter.  If  the  last- mentioned  constituent  is  in 
excess,  it  tends  to  derange  the  digestion.  The  dry  wines,  on  the  con- 
trary, such  as  Bordeaux  and  sound  Sherry,  but  particularly  the  former, 
tend  but  little  to  disorder  the  stomach,  but  are  less  exhilarating  than 
the  sparkling  sorts. 

The  effects  which  have  been  described  can  hardly  be  considered  as 
lying  beyond  physiological  limits,  unless  by  frequent  repetition  they 
induce  a  permanent  derangement  of  the  function  either  of  digestion, 
innervation,  or  nutrition ;  but  the  following,  which  characterize  a 
certain  degree  of  intoxication,  are  essentially  pathological.  Under  the 
influence  of  larger  quantities  of  wine,  or  its  more  stimulant  varieties, 
the  genial  and  pleasurable  excitement  above  described  degenerates 

»  Br.  For.  Med.  Ch.  Rev.,  April,  1858,  p.  324. 
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into  a  state  bordering  on  delirium,  which,  according  to  the  tempera- 
ment of  the  individual,  is  gay  or  furious,  incoherent,  maudlin,  or 
churlish.  It  is  in  this  stage  of  intoxication  that  quarrels  and  combats 
take  place,  and  the  crimes  are  committed  which  must  be  laid  to  the 
account  of  intoxicating  drinks,  whether  fermented  or  distilled.  These 
phenomena  of  violent  excitement  are  succeeded  by  symptoms  which 
show  the  subsiding  influence  of  the  stimulant ;  the  speech  is  no  longer 
loud  and  clear,  but  thick,  slow,  and  incoherent,  the  head  whirls,  and 
all  surrounding  objects  appear  to  move  in  a  confused  dance,  the  gene- 
ral sensibility  is  blunted,  the  hand  seizes  objects  unsteadily  and  with 
an  evidently  impaired  perception  of  their  character,  and,  indeed,  all 
the  senses  are  more  or  less  confused,  the  limbs  bend  under  the  weight 
of  the  body,  and  at  last  refuse  to  support  it  altogether.  The  curious 
remark  has  been  made  that  those  functions  which  habitual  exercise 
has  strengthened  are  generally  the  last  to  give  way.  The  intellectual 
and  educated  man  retains  his  reasoning  powers  longer  after  his  limbs 
refuse  him  the  power  of  rising  from  the  table;  while  the  ignorant 
laborer  will  keep  his  feet  and  even  carry  burdens,  when  his  mind  is 
utterly  bewildered  and  his  speech  quite  lost. 

When  all  the  faculties  are  benumbed,  and  the  muscles  refuse  to 
contract,  there  generally  occurs  derangement  of  the  stomach,  with  vio- 
lent and  repeated  and  often  prolonged  vomiting,  and  not  unfrequently 
the  bowels  and  bladder  at  the  same  time  are  emptied  of  their  contents  ; 
or,  if  these  effects  do  not  present  themselves,  the  phenomena  of  narco- 
tism supervene,  with  injected  face,  dilated  pupils,  a  slow  and  full  pulse, 
or  else  a  small  and  frequent  arterial  beat,  stertorous  breathing,  and  a 
clammy  noisome  sweat  over  the  whole  body.  This  condition  may 
pass  into  real  and  fatal  apoplexy,  or  after  a  protracted  sleep  the 
drunken  man  may  awake,  but  without  any  recollection  whatever  of 
the  scenes  of  riot  or  brutality  which  he  has  enacted.1 

1  The  ancients  have  so  well  described  the  effects  of  wine  as  well  as  of  intemperance 
in  its  use,  that  there  needs  no  apology  for  citing  from  them  a  few  examples  : — 

"  How  exceeding  strong  is  wine  !  it  causeth  all  men  to  err  that  drink  it ;  it  maketh 
the  mind  of  the  king  and  of  the  fatherless  child  to  be  all  one  ;  of  the  bondman  and  of 
the  freeman,  of  the  poor  man  and  of  the  rich  :  it  turneth  also  every  thought  into  jollity 
and  mirth,  so  that  a  man  remembereth  neither  sorrow  nor  debt  ;  and  it  maketh  every 

heart  rich,  so  that  a  man  remembereth  neither  king  nor  governor And  when 

they  are  in  their  cups  they  forget  their  love  both  to  their  friends  and  brethren,  and 
a  little  after  draw  swords:  But  when  they  are  from  the  wine,  they  remember  not 
what  they  have  done."  I.  Esdras  iii.  18. 

This  passage  and  the  following  are  from  very  different  sources,  yet  they  seem  to  be 
paraphrases  the  one  of  the  other  :  — 

"  Vina  paraut  animos,  faciuntque  caloribus  aptos. 
Cura  fugit,  multo  diluitnrque  : 
Tunc  veniunt  risus,  tunc  pauper  cornua  sumit ; 
Tunc  dolor  et  cura?,  rugasque  frontis  abit." 

Ovid,  De  Arte  Amandi,  lib.  i. 
The  reverse  of  this  picture  is  sharply  drawn  by  Lucretius,  thus  : — 
"  Denique  cur,  hominem  ciim  vini  vis  penetravit 
Acris,  et  in  venas  discessit  diditus  ardor. 
Consequitur  gravitas  membrorum  ?  praepediuntur 
Crura  vacillanti  ?  tardescit  lingua  ?  madet  mens? 
Nant  oculi  ?     Clamor,  singultus,  jurgia,  gliscunt  ? 
Et  jam  caetera  de  geuere  hoc  quaecuinque  sequuntur  ?" 

De  Rerum  Naturse,  iii.  475. 
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The  habitual  dietetic  use  of  the  lighter  wines  can  hardly  be  con- 
sidered injurious,  since  it  is  common  to  all  sexes  and  ages  in  the  vine- 
growing  countries  of  Europe.  But  they  are  always  diluted  with  water 
in  proportion  to  the  youth  or  the  delicacy  of  constitution,  and  are  very 
seldom  taken  in  excess.  "As  a  restorative,  a  means  of  refreshment 
where  the  powers  of  life  are  exhausted,  of  giving  animation  and  en- 
ergy  where  man  has  to  struggle  with  days  of  sorrow,  as  a  means  of 
correction  and  compensation  where  misproportion  occurs  in  nutrition, 
and  the  organism  is  deranged  in  its  operations,  and  as  a  means  of 
protection  against  transient  organic  disturbances,  wine  is  surpassed  by 
no  product  of  nature  or  of  art.  The  nobler  wines  of  the  Ehine,  and 
many  of  those  of  Bordeaux,  are  distinguished  above  all  others  by  pro- 
ducing the  minimum  of  injurious  a  iter- effect.  The  quantity  of  wine 
consumed  on  the  Rhine,  by  persons  of  all  ages,  without  perceptible 
injury  to  their  bodily  health,  is  hardly  credible.  Gout  and  calculous 
diseases  are  nowhere  more  rare  than  in  the  district  of  the  Hhinegau. 
In  no  part  of  Germany  do  the  apothecaries'  establishments  bring  so 
low  a  price  as  in  the  rich  cities  on  the  Ehine,  for  there  wine  is  the 
universal  medicine  of  the  healthy  as  well  as  of  the  sick.  It  is  con- 
sidered as  milk  for  the  aged."1  Still,  it  is  generally  recognized  as  true 
that  children  and  females  are  better  without  wine,  that  it  is  very  apt 
to  develop  adult  functions  and  passions  prematurely  in  the  former, 
and  to  impair  more  or  less  the  delicacy  and  freshness  of  complexion 
in  the  latter.  It  seems  not  improbable  that  the  superior  purity  of 
complexion  observed  in  English  and  American  women  as  compared 
with  those  of  continental  Europe  may  be  due  in  part  to  the  abstinence 
of  the  former  from  all  vinous  and  alcoholic  drinks,  especially  in  early 
life. 

The  consequences  of  confirmed  inebriety  are  vividly  described  by  Seneca.  "  Inde 
pallor,  et  nervorum  vino  madentium  tremor,  et  miserabilior  ex  cruditatibus,quam  ex 
fame  macies  ;  inde  incerti  labantium  pedes,  et  semper  qnalis  in  ipsa  ebrietate,  titu- 
batio  ;  inde  in  totam  cutem  tumor  admissus, distentusque  venter,  dum  male  assuescit 
plus  capere,  quam  poterat ;  inde  suffusio  luridae  bilis  et  decolor  vultus,  tabesque  in 
se  putrescent um,  et  retorti  digiti  articulis  obrigicentibus,  nervorum  sine  sensu  jacen- 
tinm  torpor,  aat  palpitatio  sine  intermissioue  vibrantium.  Quid  capitis  vertigines 
dicain  ?  Quid  oculorum  auriuinque  tormenta  et  cerebri  sestuantis  verminationes." — 
Epistol.,  xciii.  §  IB. 

The  following  verses  of  Obsopaeus  may  serve  as  a  pendant  to  the  Roman  pic- 
ture : — 

"  Hsec  est  ebrietas,  cultoribus  ista  rependit 
Dona  suus  ;  hosti  vix  satis  apta  dari. 
Ebrietas  furiale  malum,  blandumque  venenum, 
Mellitum  exitium,  dulcis  amarities. 
Ebrietas»vitium  deforme  ;  et  faeda  voluptas." 

De  Arte  Bibendi  (1536). 
Matthiolus,  after  extolling  wine  as  the  prince  of  all  liquors,  and  indicating  its  pre- 
cious uses  in  disease,  says,  "  For  all  that,  let  no  drunkard  console  himself,  for,  as  all 
extremes  are  mischievous,  so  also  is  excess  in  drink."  If  in  moderation,  and  judi- 
ciously given,  it  acts  as  a  salutary  stimulant,  but  wben  ingurgitated  as  it  is  by  wine- 
bibbers,  it  extinguishes  life,  as  too  much  wood  puts  out  a  fire.  It  is  then  the  cause  of 
"apoplexy, epilepsy, paralysis,  trembling,  vertigo,  spasms,  insanity,  &c\,"  besides  cor- 
rupting the  whole  life,  rendering  men  quarrelsome,  babbling,  impudent,  of  unsound 
judgment,  and  addicted  to  gambling  and  debauchery,  out  of  which  come  murders  and 
homicides.  —  Comment,  in  Dioscorid.,  v.  vii. 
1  Letters  on  Chemistry,  p.  454. 


v]  vinum.  587 

Uses. — The  remedial  powers  of  wine  depend  almost  exclusively 
upon  the  stimulant  qualities  which  it  derives  from  alcohol;  yet,  as 
"before  remarked,  its  effects  differ  from  those  of  distilled  spirits,  both 
by  their  lower  degree  of  intensity,  and  by  the  simultaneous  operation 
of  the  other  ingredients  which  modify  the  effect  of  the  alcohol,  and, 
to  a  certain  extent,  counteract  its  mischievous  tendencies.  In  disease, 
however,  wine  is  employed  for  the  relief  of  the  same  essential  condi- 
tions as  distilled  spirits,  but  usually  of  their  milder  grades,  and  when 
the  susceptibility  of  the  stomach  or  of  the  nervous  system  is  readily 
offended  by  alcohol.  The  principal  indications,  or  objects  for  which 
it  may  be  used,  are:  to  sustain  or  strengthen  the  enfeebled  powers, 
and  to  regulate  the  disordered  actions  of  the  system.  The  following 
examples  of  its  advantages  will  suffice  to  illustrate  the  general  condi- 
tions for  its  employment. 

Fevers. — In  all  forms  of  fever  which  assume  the  typhoid  or  adynamic 
type,  and  in  which,  generally,  the  constitution  of  the  blood  is  more  or 
less  impaired,  wine  imparts  an  artificial  strength,  and  sustains  the  or- 
ganism against  the  destructive  processes  going  on  within  it  until  these 
have  exhausted  their  power.  It  perhaps  also  aids  the  system  in  throw- 
ing off  morbid  materials  contained  in  the  blood.  Its  virtues  are  most 
conspicuous  in  petechial  typhus,  the  "  putrid  malignant  fever"  of  IIux- 
ham,  in  which,  says  this  author,  "I  cannot  but  recommend  a  generous 
red  wine  as  a  most  noble,  natural,  sub-astringent  cordial,  and  perhaps 
art  can  scarce  supply  a  better."1  Pringle  speaks  of  giving  half  a  pint 
of  strong  wine  daily  in  suuh  cases,  or  a  quart  of  light  French  or  Rhenish 
wine,  yet  this  is  little,  compared  with  what  has  sometimes  been  ad- 
ministered with  palpable  advantage.  In  one  case  reported  by  Dr. 
Stokes,  the  patient  in  thirty-three  days  took  about  fourteen  quarts  of 
port  wine.  In  another,  two  dozen  of  wine,  besides  six  bottles  of 
brandy,  were  taken.2  Dr.  Chadwick  says  that  in  typhoid  affections  he 
has  frequently  exhibited  a  bottle  of  port  or  even  a  quart  of  brandy, 
in  the  course  of  twenty-four  hours.3  The  symptoms  which  directly 
call  for  its  use  are  prostration,  petechise,  stupor,  brown  tongue,  feeble- 
ness and  softness  of  the  pulse,  and  particularly  feebleness  or  absence 
of  the  impulse  and  first  sound  of  the  heart.  The  last  symptom,  which, 
when  it  exists,  demonstrates  more  clearly  than  the  rest  the  utter  pros- 
tration of  the  vital  powers,  was  first  pointed  out  by  Dr.  Stokes  as  an 
indication  for  the  use  of  wine  in  typhus  fever,  and  its  importance  was 
confirmed  by  Graves.4  The  latter  states,  as  the  signs  of  its  usefulness, 
that  the  tongue  becomes  moister,  the  pulse  and  respiration  slower,  and 
the  skin  softer,  while  the  restlessness  subsides,  and  the  impulse  and 
first  sound  of  the  heart  resume  their  proper  force.  Mr.  Higginbottom, 
of  Nottingham,  England,  a  gentleman  of  large  experience,  asserts,  on 
the  other  hand,  that  alcoholic  stimulants  are  hurtful,  and  not  useful, 
in  typhus  fever;  but,  as  he  couples  this  assertion,  which  he  justly 
suspects  may  be  considered  "Utopian,"  with  the  rejection  of  alcoholic 
stimulants  from  the  treatment  of  all  diseases  whatever,  his  judgment 

1  An  Essay  on  Fevers,  p.  123.  2  Times  and  Gaz.,  May,  1851,  p.  507. 

»  An  Essay  on  the  Use  of  Alcoholic  Liquors,  p.  122. 
*  Clin.  Med.,  p.  183. 
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may  be  suspected  of  an  unconscious  bias.1  Dr.  Wilks,  of  Guy's  Hos- 
pital, has  placed  the  subject  on  a  ground  more  in  harmony  with  general 
experience.  He  has  shown  that,  although  alcoholic  stimuli  cannot  be 
viewed  as  essential  to  the  cure  of  typhus,  or  as  specifics  for  that  disease, 
yet  that  success  in  its  treatment  depends  in  a  great  measure  upon  their 
proper  management.2  The  indications  for  their  use  have  been  pointed 
out  above,  and  we  need  only  add  that  to  employ  them  before  they  are 
needed  is  to  forfeit  their  advantages  when  they  become  essential  to 
the  cure.  In  typhoid  fever  the  need  of  wine  is  generally  less  urgent, 
and,  in  fact,  the  use  of  evacuants  is  more  commonly  indicated.  Still, 
in  some  cases,  from  an  early  period  of  the  attack,  and  in  others  at  a 
later  stage,  low  typhoid  symptoms  declare  themselves,  of  which  the  most 
striking  are  dryness  and  a  brownisH  coating  of  the  tongue.  Large 
quantities  of  wine  are  seldom  called  for,  but  weak  wine-whey  is  fre- 
quently found  of  essential  service,  as,  indeed,  Huxham  long  ago  taught 
in  laying  down  the  treatment  of  "a  slow  nervous  fever.1"3 

During  convalescence  from  fevers,  and  all  diseases  in  which  the  local 
lesion  is  either  cured  or  is  not  in  danger  of  being  aggravated  by 
stimuli,  a  moderate  use  of  good  wine  with  the  food  directly  promotes 
its  digestion  in  a  high  degree,  and  at  the  same  time  tends  to  inspire 
that  genial  sense  of  comfort  which,  indirectly,  is  one  of  the  important 
conditions  of  recovery  from  disease,  as  it  also  is  of  the  preservation 
of  health.  In  many  diseases  the  (lability  which  results  from  copious 
and  prolonged  discharges — as  of  blood,  pus,  or  mucus — from  the 
lungs,  bowels,  uterus,  vagina,  or  urethra,  or  from  fistulae,  ulcers,  or 
recent  wounds,  is  diminished  in  a  marked  degree  by  wine,  especially 
by  the  red  wines  of  Bordeaux.  In  many,  also,  where,  by  reason  of 
long  repose  or  protracted  pain,  the  strength  declines,  or  the  blood  is 
impoverished,  as  in  scurvy  and  chlorosis,  or  is  probably  impaired,  as 
in  atonic  or  irregular  gout,  the  use  of  a  moderate  proportion  of  sound 
wine  restores,  more  than  any  other  single  remedy,  the  tone  and  vigor 
of  the  system.  It  has  even  been  remarked  that  strumous  and  other 
allied  affections,  occurring  in  the  children  of  persons  accustomed  to  a 
rich  and  stimulating  diet,  cannot  be  successfully  treated  without  in 
some  degree  sustaining  the  action  of  the  economy  by  means  of  a  cer- 
tain portion  of  wine  taken  with  the  food.  Dr.  Chad  wick  states,  what 
general  experience  will  doubtless  confirm,  that  many  cases  of  disease 
of  the  eye  and  of  the  scalp,  in  such  children,  can  only  be  cured  by 
wine  and  rich  animal  food. 

In  syncope,  or  rather  when  this  condition  is  imminent,  or  the  patient 
is  reviving  from  its  effects,  the  use  of  wine  is  general  and  even  popular. 
Such  states  are  met  with  after  great  hemorrhages,  or  other  discharges, 
as  the  result,  also,  of  severe  pain,  the  shock  of  wounds  and  other  in- 
juries, of  great  alarm,  of  debility  of  the  heart,  &c.  The  remedy  is  not 
less  appropriate  in  cases  of  great  fatigue  from  application  or  anxiety 
of  mind,  and  of  exhaustion  from  prolonged  distress;  and  some  varieties 
of  it,  particularly  the  red  Bordeaux  wines,  are  capital  stimulants  of 

'  Lancet,  Aug.  1857,  p.  166.  z  Guy's  Hosp.  Pteports,  1855,  vol.  i. 

8  Op.  cit.,p.  82. 


v.]  ALCOHOL.  589 

the  digestion  when  this  function  languishes  under  any  of  the  causes 
which  have  been  enumerated.  Aran1  has  recommended  wine  by 
enema  as  a  tonic  stimulant  in  cases  of  gastralgia  in  which  the  sto- 
mach refuses  to  bear  the  preparations  of  iron. 

Wine  is  sometimes  used  with  great  advantage  in  delirium  tremens, 
but  is  less  commonly  resorted  to  than  brandy.  The  virtues  of  alco- 
holic remedies  in  this  disease  will  be  pointed  out  hereafter.  In  some 
of  the  minor  spasmodic  affections,  and  particularly  in  spasmodic  vomit- 
ing, as  that  of  pregnancy  and  sea-sickness,  the  sparkling  wines  taken 
cold  are  often  of  immediate  and.  permanent  utility.  Tetanus  has  also 
been  successfully  treated  with  wine.  Dr.  Eush  relates2  that  a  quack 
in  New  England  cured  tetanus  by  giving  ardent  spirits  in  such  quan- 
tities as  to  produce  intoxication,  and  Dr.  Hosack  records  four  cases  of 
traumatic  tetanus  cured  by  wine  in  his  own  practice,  and  refers  to 
another  similar  one  reported  by  Dr.  Wistar.3  Currie,  also,  reports  a 
case  of  the  same  disease  which  recovered  after  forty-two  days  of  treat- 
ment, during  which  time  one  hundred  and  ten  bottles  of  port  wine 
were  administered.4  He  furth'er  describes  an  attack  of  tetanus  in  the 
horse,  which  was  cured  by  the  same  means,  "  though  not  till  the  animal 
had  drunk  as  much  wine  as  he  was  worth."5  The  ancients  used  wine 
as  an  antidote  to  narcotic  poisons,  and  it  has  likewise  in  later  times 
been  recommended  in  poisoning  by  mercury,  arsenic,  and  cantharides. 
But  modern  experience  has  not  lent  its  confirmation  to  such  uses  of 
wine.  As  an  alcoholic  stimulant,  it  may,  however,  be  of  service  in 
counteracting  the  depressing  effects  of  hydrocyanic  acid  and  of  tobacco. 

Red  wines  are  also  used  as  injections  into  the  tunica  vaginalis  testis 
after  the  operation  for  hydrocele;  into  the  urethra  and  vagina  in 
chronic  discharges  from  these  passages,  and  into  fistulous  sores  to 
mitigate  their  secretion.  Jobert  and  L'Homme  proposed  injections 
into  the  peritoneal  cavity  after  the  operation  of  paracentesis  in  ascites, 
but  their  results  are  not  adapted  to  encourage  imitators. 


ALCOHOL.  — Alcohol. 

History. — Long  before  it  was  known  to  the  "Western  world,  the  art 
of  distilling  appears  to  have  been  practiced  in  China,  where  it  was 
applied  to  the  production  of  alcohol  from  fermented  rice.6  The  earliest 
notice  of  alcohol  by  a  modern  writer  appears  to  be  that  of  Marcus 
Graecus,  who  is  supposed  to  have  lived  in  the  latter  half  of  the  thir- 
teenth century.  This  writer  describes  the  distillation  of  alcohol  {aqua 
ardens)  from  strong  wines.  About  the  same  period  Cardinal  Vitalis 
de  Furno  eulogized  this  liquor  as  a  panacea;  Raymond  Lulli  (1315) 
styled  it  the  supreme  cordial  of  the  human  body,  and  Arnold  of  Villa 
Nova  bestowed  much  pains  upon  perfecting  it  in  the  shape  of  spiritu- 
ous drinks.  In  the  latter  half  of  the  fourteenth  century,  its  use  was 
general  as  a  cordial  throughout  Germany  and  Italy,  although  its  mode 

'  Bull,  de  Therap.,  xlviii.  10  and  54.  2  Works,  i.  186. 

3  Essays,  ii.  245.  "  Med.  Reports,  i.  148.  6  Ibid.,  p.  150. 

8  Mokkwood,  an  Essay,  &c,  on  the  Use  of  Inebriating  Liquors. 
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of  preparation  was  kept  secret  by  the  chemists.  It  bore  various  names, 
of  which  one  of  the  most  common  was  vinum  adustum,  in  German 
gebrarmter  Wein,  or  Brannt-  Wein,  whence  are  derived  the  French 
brandevin,  and  the  English  brandy.  In  most  languages,  also,  it  bore  a 
title  corresponding  to  the  English  "  spirits  of  wine."  The  name  of  alco- 
hol, which  it  received  in  the  sixteenth  century,  is  not.it  would  seem,  of 
Arabian  etymology.  It  was  applied  as  a  generic  term  to  all  bodies  in 
a  state  of  very  minute  subdivision,  and  hence  to  all  refined  and  subtle 
products,  such  as  the  distilled  spirit  of  wine.  The  art  of  extracting 
alcohol  from  wheat,  barley,  and  other  cereals  was  early  discovered,  as 
may  be  inferred  from  the  fact  that  in  1595  the  danger  of  perverting 
these  productions  from  their  natural  uses  was  perceived  and  prohibited 
under  heavy  penalties.  Very  soon  afterwards  alcoholic  preparations 
made  from  the  juice  of  the  sugar-cane,  from  molasses,  the  cocoa-nut, 
rice,  &c,  came  into  vogue,  and  in  the  eighteenth  century  various  fruits, 
and,  above  all,  potatoes  were  prostituted  to  the  same  purpose.  In 
1796,  Lowitz  and  also  Richter  discovered  the  means  of  rendering 
alcohol  absolutely  pure,  by  depriving  it  of  water  by  means  of  carbo- 
nate of  potassa,  and  chloride  of  calcium.1 

Preparation. — "Alcohol  is  a  product  of  vinous  fermentation, 
which  consists  in  the  decomposition  of  grape  or  cane  sugar  into 
carbonic  acid  and  alcohol.  It  is  also  generated  when  ether  (oxide  of 
ethyl),  separated  from  its  combinations,  conies  into  contact  with  water." 
It  is  obtained  in  a  diluted  state  (ardent  sj/irits)  by  distillation  from  any 
liquid  in  which  vinous  fermentation  has  taken  place,  such  as  wine, 
boer,  &c.  In  vine-growing  countries,  as  France,  it  is  extracted  from 
wine,  and  is  called  brandy  (brandevin)]  whiskey  is  yielded  by  a  fer- 
mented infusion  of  wheat,  rye,  barley,  or  potatoes,  and  when  rectified 
with  turpentine  is  called  common  gin,  and  with  juniper  berries  Hol- 
land gin ;  rum  is  obtained  from  the  distillation  of  molasses ;  ratafia 
from  sugar-cane  juice;  arrack  from  rice  and  the  cocoa-nut;  hirsch- 
wasser  (cherry  water)  from  crushed  cherries;  slivovitz  (an  alcoholic 
drink  used  by  the  people  of  Austria,  Hungary,  Bohemia,  and  Polaud) 
from  plums.  These  forms  of  ardent  spirit  contain  different  proportions 
of  alcohol  varying  from  20  to  55  per  cent.  Brandy,  rum,  gin,  and 
whiskey  contain  from  50  to  55  per  cent,  of  pure  alcohol,  according  to 
Brande.  The  peculiar  taste  of  the  several  liquors  is  due  to  cenanthic 
ether,  fusel  oil,  and  various  ethereal  oils ;  in  the  case  of  gin,  to  the  oil 
of  juniper. 

The  rectification  of  ardent  spirits  consists  in  depriving  them  of  their 
water  and  volatile  oils,  and  their  degree  of  purity  is  denoted  by  their 
specific  gravity.  When  they  have  a  sp.  gr.  of  0.920,  they  are  termed 
proof  spirits.  This  is,  however,  far  from  pure,  but  is  further  rectified 
by  repeated  distillation.  The  officinal  alcohol  of  the  U.  S.  Pharma- 
copoeia has  a  sp.  gr.  of  0.835.  Stronger  Alcohol  (Alcohol  Fortius) 
has  a  sp.  gr.  of  0.817,  and  Diluted  Alcohol  (Alcohol  Dilutum),  which 
is  alcohol  mixed  with  an  equal  measure  of  distilled  water,  has  a  sp.  gr. 
of  0.941.     The  specific  gravity  of  absolute  alcohol  is  0.794. 

1  Stuuupk,  Handbucli,  i.  9G1. 
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Properties.— Alcohol  is  a  limpid,  colorless,  volatile,  and  inflammable 
liquid,  of  an  agreeable  penetrating  odor,  and  a  peculiar  burning  taste. 
It  has  never  been  frozen.  Dr.  J.  K.  Mitchell,  who,  by  the  evapora- 
tion of  solid  carbonic  acid  and  ether  in  vacuo,  produced  the  greatest 
cold  ever  attained,  found  that  alcohol  of  sp.  gr.  0.798  became  oily  and 
adhesive  at  —130°  F. :  by  a  greater  degree  of  cold  it  became  still 
thicker;  and  at  —146°  F.  it  flowed  like  melted  wax.  Alcohol  of 
0.820  froze  easily.'  Its  boiling  point  is  172°  F.  The  chemical  formula 
for  alcohol  is  C4il,0  +  HO.  It  lias  a  strong  affinity  for  water,  and  when 
mixed  with  it  evolves  heat.  This  peculiarity  explains  its  action  upon 
certain  organic  bodies.  When  immersed  in  alcohol  they  part  with 
their  water,  and  shrivel  up.  As  it  also  excludes  atmospheric  oxygen, 
it  hinders  putrefaction.  Hence  its  familiar  employment  to  preserve 
anatomical  specimens,  fruits,  &c.  Where,  however,  it  is  desirable  to 
retain  unimpaired  the  color  aud  shape  of  delicate  parts,  alcohol  is 
objectionable  on  account  of  its  corrugating  the  tissues,  and  coagulat- 
ing albuminous  products.  It  is  a  solvent  of  organic  and  vegetable 
alkalies,  of  urea,  sugar,  camphor,  resins,  balsams,  volatile  oils,  castor 
oil,  soap,  &c. 

Action.  On  Plants. — Alcohol  speedily  destroys  the  life  of  plants 
when  their  roots  and  steins  are  immersed  in  it.  Its  action  upon  them 
has  been  compared  to  that  of  hydrocyanic  acid. 

On  Animals. — It  is  poisonous  to  all  animals.  According  to  Fontana, 
leeches  wet  with  alcohol  die  in  two  or  three  minutes.  When  partially 
immersed  in  it,  the  part  of  the  body  which  it  touches  is  paralyzed. 
Forty  drops  of  it  given  to  a  frog  proved  fatal  in  forty  minutes,  but 
when  injected  under  the  skin  it  killed  in  one  minute.  It  is  also  fatal, 
when  applied  to  the  brain  or  spinal  marrow,  after  having  induced 
paralysis.  When  the  crural  nerve  of  a  frog  is  moistened  with  this 
liquid,  the  limb  loses  its  power  of  motion;  the  same  result,  with 
depressed  action  of  the  heart,  ensues,  when  the  whole  limb  is  wet 
with  alcohol.  Turtles  speedily  perish  under  the  influence  of  alcohol, 
whether  it  be  introduced  into  the  stomach,  or  the  bowels,  or  into  the 
cellular  tissue.  The  pulsations  of  the  heart  soon  cease  under  its  ap- 
plication, whether  before  or  after  its  removal  from  the  animal's  body. 
Fish  lose  their  activity  in  water  containing  but  a  small  proportion  of 
this  liquid,  and  birds,  according  to  Flourens,  are  deprived  of  sensation 
and  voluntary  motion  by  a  few  drops  of  brandy  on  the  exposed  brain, 
aud  have  their  equilibrium  deranged  when  it  is  applied  to  the  cere- 
bellum.2 

Injected  into  the  veins  alcohol  produces  symptoms  depending  upon 
the  quantity  employed  at  any  one  moment,  and  the  purity  of  the 
liquor.  As  early  as  1679-93,  Courten,  Lanzoni,  and  Baglivi  showed 
that  highly  rectified  spirit  might  prove  instantly  fatal  when  employed 
in  this  manner,  and  that  after  death  the  blood  was  found  coagulated 
in  the  heart,  lungs,  and  other  parts.  Viborg  injected  two  drachms 
of  whiskey  into  the  jugular  vein  of  a  horse,  and  produced  all  the 
phenomena  of  alcoholic  stimulation.      The  animal  became  gay  and 

1   Booth,  Encyclopaedia  of  Chemistry,  p.  85.  7  Wibmeb,  Wirkung,  &c,  i.  90. 
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warm,  the  eyes  were  prominent  and  bright,  the  ears  moved  to  and  fro, 
and  the  pulse  was  full  and  active.  These  phenomena  continued  for 
three-quarters  of  an  hour,  but  gradually  diminished,  and  were  followed 
by  signs  of  depression  and  debility  ;  but  within  four  hours  the  condi- 
tion of  the  animal  appeared  to  be  the  same  as  before  the  experiment.1 
Segalas  injected  half  an  ounce  of  strong  alcohol  into  the  crural  or 
juo-ular  vein  of  a  dog,  and,  like  the  earlier  experimenters,  produced 
instant  death,  with  coagulation  of  the  blood.  When  the  same  quan- 
tity, with  four  or  five  times  its  weight  of  water,  was  injected  at  once, 
complete  intoxication  followed,  with  loss  of  motion,  insensibility,  ab- 
dominal respiration,  and  a  scarcely  perceptible  pulse ;  but  when  it 
was  introduced  gradually,  in  the  course  of  an  hour,  the  symptoms 
were  slight  and  transient.3 

Injected  into  the  cellular  tissue  of  a  dog,  to  the  amount  of  eight  or 
ten  drachms,  Oriila3  found  that  the  animal  became  agitated,  walking 
about  at  random  for  thirty  or  forty  minutes,  but  without  appearing 
giddy ;  he  then  staggered  and  vomited  bilious  matter.  Twenty 
minutes  later,  in  spite  of  being  very  giddy,  he  ran  wildly  about,  fre- 
quently falling.  At  last  he  lay  motionless  and  insensible  on  his  side, 
with  limbs  relaxed,  and  breathing  deeply.  In  two  or  three  hours 
more  he  died.  On  dissection  of  his  body  the  only  lesion  discoverable 
was  coagulation  of  the  blood  in  the  limb  operated  upon,  and  in  the 
heart. 

In  the  stomach  of  large  rabbits  an  ounce  of  absolute  alcohol  pro- 
duced the  following  results,  according  to  the  experiments  of  Mitscher- 
lich.4  No  excitement  ensued,  but  great  depression,  and  within  from 
two  to  twelve  minutes  there  was  a  complete  loss  of  sensibility  and 
muscular  power,  so  that  the  strongest  mechanical  excitants  scarcely 
induced  the  slightest  movement;  the  breathing  was  hurried  and  the 
pulse  very  rapid;  slight  convulsions  ensued  of  the  feet  and  eyes,  and 
the  pupils,  at  first  contracted,  became  largely  dilated,  and  death  with- 
out convulsions  took  place  in  from  one  and  a  half  to  two  hours.  The 
body  was  immediately  opened.  The  alcohol  appeared  to  have  exerted 
a  chemical  action  upon  the  follicular  and  vascular  structures  of  the 
stomach.  The  mucus  of  its  inner  surface  was  coagulated,  and  in 
some  places  stained  with  blood.  Where  this  had  taken  place  the 
mucous  coat  was  softened,  but  elsewhere  was  fragile  and  formed  of 
corrugated  cells,  a  result,  perhaps,  of  the  withdrawal  of  water  from 
them  by  the  action  of  the  alcohol.  The  vascular  and  cellular  coats 
were  thickened  by  an  exudation,  which  in  some  cases  was  clear,  and 
in  others  bloody.  The  odor  of  alcohol  was  quite  perceptible  in  the 
peritoneal  cavity,  but  not  in  the  small  intestine  ;  the  latter  organ  was 
but  slightly  affected,  its  epithelium  being  partly  converted  into  mucus. 
Mitscherlich  is  of  opinion  that  this  alteration  was  due  not  to  the  direct 
chemical  action  of  the  alcohol,  so  much  as  to  its  constitutional  irrita- 
tion, and  he  compares  it  to  the  condition  found  where  a  lingering 
death  has  ensued  upon  excitement  in  other  forms  of  poisoning.     He 

1  Ibid.  *  Lancet,  1839-40,  ii.  443. 

3  Toxicologic,  5ime  ed.,  ii.  683.  *  Lehrbuch,  ii.  62'J. 
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found  no  peculiar  alteration  in  any  other  organ.  The  brain  was  mo- 
derately congested  ;  the  blood  was  unchanged  and  did  not  emit  an 
alcoholic  odor.  Jacobi  and  Falck  performed  a  series  of  experiments 
with  various  mixtures  of  alcohol  and  water  upon  pigeons,  rabbits,  and 
dogs,  and  obtained  results  similar  to  those  which  have  been  above  de- 
scribed.' 

The  effects  produced  on  dogs  by  the  long -continued  use  of  alcoholiG 
liquors  have  been  described  by  Huss,  after  experiments  by  Dahlstrom. 
Three  dogs  of  different  ages  and  dispositions  were  chosen,  and  during 
eight  months  there  was  administered  to  each  of  them  a  daily  dose  of  six 
ounces  of  common  (potato)  brandy.  The  symptoms  produced  were  alike 
in  all,  and  may  be  thus  summarily  described.  At  first  the  animals  did 
not  exhibit  any  peculiar  aversion  to  the  liquor,  but  by  the  end  of  the 
first  month  they  would  not  swallow  it  unless  it  was  administered 
by  force.  During  the  first  three  months  they  displayed  a  peculiar 
liveliness  which  approached  delirium  ( Wildheit),  and  a  voracious  appe- 
tite, after  the  alcohol  had  been  given.  They  were  also  very  thirsty. 
During  the  whole  of  this  period  they  continued  to  be  fat  and  in  good 
condition.  In  the  fourth  month  their  bark  began  to  grow  hoarse  and 
lose  its  clear  tone ;  a  harsh  and  dry  hiccup  and  cough  accompanied, 
the  eyes  were  watery  and  staring,  the  sense  of  hearing  less  acute,  the 
whole  manner  listless ;  the  sleep  was  disturbed  by  spasms  of  the  limbs, 
and  the  animals  often  uttered  plaintive  cries ;  they  seemed  averse 
to  making  exertion,  and  preferred  lying  upon  the  side.  After  the 
fourth  month  they  were  tremulous  while  standing,  and  staggered 
when  they  were  forced  to  stand.  The  limbs,  especially  the  hinder 
ones,  were  evidently  weak,  so  that  the  animals  ate  sitting.  As  they 
lay  upon  their  side,  twitching  of  the  muscles  of  the  trunk  as  well  as 
of  the  limbs  was  visible,  and  although  their  manner  was  generally 
indifferent,  the  sight  of  other  dogs  excited  them  to  violent  anger 
and  furious  attacks,  in  spite  of  their  weakness.  Gradually  their 
strength  declined  more  and  more,  and  the  cutaneous  sensibility,  par- 
ticularly of  the  ears,  diminished  in  a  remarkable  degree.  The  appetite 
was  also  impaired,  and  at  last  they  showed  a  decided  aversion  to  food, 
and  could  not  be  induced  to  devour  raw  meat.  All  this  time  their 
animosity  for  other  dogs  continued,  and  displayed  itself  even  when 
they  were  no  longer  able  .to  make  an  attack.  None  of  the  dogs  lost 
flesh ;  on  the  contrary,  they  were  fatter  than  at  the  beginning  of  the 
experiment.  One  of  the  three  died  at  the  expiration  of  eight  months, 
with  signs  of  complete  exhaustion;  the  others  were  killed.  Similar 
changes  were  found  in  the  bodies  of  all  the  animals.  The  stomach 
was  contracted,  and  its  mucous  membrane  lead-colored  and  cedema- 
tous ;  the  intestinal  mucous  membrane  was  unaltered,  but  covered 
with  thick  and  fetid  mucus.  The  liver  was  considerably  enlarged,  of 
diminished  consistence  and  a  dark  color  ;  the  bile  was  also  dark,  thick 
and  stringy ;  the  heart,  spleen,  and  kidneys  unchanged ;  the  mucous 
membrane  of  the  nose,  trachea,  and  bronchia  was  slightly  inflamed  ; 

1  Brit,  and  For.  Med.-Chir.  Rev.,  April,  1858,  p.  530. 
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the  cerebral  vessels  were  distended  with  blood ;  the  muscles  pale, 
flaccid,  and  atrophied,  and  the  subcutaneous  fat  spongy.1 

The  experiments  of  Duchek  had  essentially  similar  results,  but 
showed  the  different  influence  on  nutrition  of  the  stronger  and  the 
weaker  alcoholic  preparations.  To  a  dog  two  years  old,  rather  thin, 
and  of  a  small  species,  was  daily  given  about  half  an  ounce  (15  grm.) 
of  absolute  alcohol,  which  was  followed  regularly  by  intoxication. 
Emaciation,  and  weakness  in  the  hinder  limbs,  occurred.  Death  at 
length  ensued,  and  the  blood  abounded  in  carbonates,  and  contained 
much  sugar.  To  a  large  setter  two  or  three  spoonfuls  of  corn  brandy 
were  given  daily  for  ninety-three  days.  Upon  this  he  became  very 
fat,  and  was  quite  well,  when  he  was  accidentally  killed.  The  blood 
contained  much  sugar,  but  there  was  no  other  anatomical  change.2 

On  Man. — Externally.  When  alcohol  is  applied  to  the  skin  in  small 
quantities,  and  is  allowed  to  evaporate,  or  if  its  evaporation  is  promoted 
by  a  current  of  air,  it  produces  a  sensation  of  cold.  When  it  is  rubbed 
upon  the  skin  it  excites  warmth,  and  upon  tender  places  a  smarting 
or  burning  pain,  while  it  stimulates  the  functions  of  the  skin  itself,  and 
of  the  organs  immediately  beneath  it ;  but  if  its  application  is  con- 
tinued, it  excites  permanent  redness,  and  even  inflammation.  If  the 
skin  be  abraded  and  bleeding,  it  also  produces  severe  smarting  and  a 
burning  pain,  which  is,  however,  transient;  at  the  same  time  it  coagu- 
lates the  blood  and  arrests  its  flow.  Similar  sensations  are  produced 
by  its  application  to  mucous  membranes,  and  a  copious  secretion  of 
mucus  and  of  the  fluids  from  the  adjacent  glands  may  take  place. 

Internally.  Alcoholic  liquids,  when  taken  pure  and  in  small  quan- 
tities, occasion  a  burning  sensation  in  the  throat,  a  feeling  of  warmth 
and  constriction  at  the  epigastrium,  and  the  secretion  of  saliva,  and  of 
thickened  and  then  watery  mucus,  in  the  mouth  and  throat.  The 
sense  of  warmth  diffuses  itself  from  the  stomach  over  the  whole  abdo- 
men, or  even  the  entire  body,  and  is  accompanied  with  an  increased 
frequency  of  the  pulse,  and  a  disposition  to  perspire.  In  some,  par- 
ticularly females  and  nervous  persons,  these  phenomena  are  attended 
with  a  little  exhilaration  ;  but  in  males,  and  those  at  all  accustomed  to 
alcoholic  drinks,  the  mind  is  quite  unaffected. 

Larger,  but  still  not  excessive,  quantities  of  alcoholic  drinks  have 
for  their  direct  effects  to  quicken  all  the  functions,  to  excite  the  pulse 
and  animal  heat,  promote  the  flow  of  thoughts,  and  augment  the  mus- 
cular strength.  The  face  becomes  flushed,  the  eyes  are  brighter,  and 
a  feeling  of  increased  power,  both  mental  and  physical,  is  experienced, 
accompanied  with  a  disregard  of  obstacles  in  the  way  of  accomplishing 
proposed  objects,  or  a  singular  misconception  of  their  magnitude.  The 
modest  man  grows  bold,  the  timid  despises  danger,  the  taciturn  be- 
comes garrulous,  the  imaginative  enjoys  a  livelier  flow  of  thought, 
and,  in  general,  all  of  the  faculties,  both  mental  and  moral,  assume  a 
more  genial  action.  Sometimes,  on  the  other  hand,  alcoholic  drinks 
appear  to  sour  or  embitter  the  temper,  and  the  unhappy  victim  of 

1  Cronische  AJkoholskrankheit,  1S52,  p.  517. 

2  Prager  Vierteljahrschrift ;  and  Philad.  Med.  Examiner,  Feb.  1854 
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this  peculiarity  sits  moodily  aside,  or  scowls  at  the  hilarity  of  his 
companions.  Or,  in  other  cases,  they  excite  the  most  extravagant 
expressions  of  grief  for  trivial  causes.  But  inordinate  gayety  and 
exaggeration  of  ideas  are  more  common  effects. 

The  effects  of  intoxication  by  increasing  doses  of  alcoholic  stimu- 
lants have  been  thus  graphically  described : — 

"  With  his  progressive  intoxication,  an  extreme  loquacity  hurries 
the  individual  along  into  every  form  of  indiscretion,  tears  the  veil  of 
his  character,  and  betrays  him  into  intemperate  attacks  upon  others, 
or  into  imprudent  avowals  with  reference  to  his  own  thoughts  and 
actions.  His  imagination  revels  in  unassociated  and  distorted  images ; 
his  memory  fails  ;  his  ideas  elude  him ;  and,  while  still  speaking,  he 
forgets  the  subject  of  his  discourse,  and  maunders  without  judgment 
and  without  coherence.  His  virtues  decline  into  defects ;  his  courage 
becomes  bravado,  his  liberality  profusion,  his  friendship  fawning. 
Meanwhile  his  physical  agitation  is  in  proportion  to  the  disorder  of 
his  intellect.  The  face  is  flushed,  the  eyes  flash,  the  brain  throbs,  and 
the  action  of  the  heart  is  inordinately  excited.  Extravagant  gestures, 
reckless  and  inconsiderate  actions,  shouts,  snatches  of  songs,  and  other 
tokens  of  frantic  gayety,  are  alternated  with  complaints,  expressions  of 
resentment,  and  brawling  anger,  alike  without  definite  aim  or  reason, 
lie  misapprehends  what  be  hears  and  sees,  and  yields  instantly  to  his 
own  misapprehension.  His  own  voice,  as  well  as  that  of  others, 
sounds  strangely  in  his  ears :  if  he  sings,  the  notes  are  false  ;  if  he 
speaks,  it  is  with  shrillness  and  clamor.  As  the  intoxication  advances, 
he  is  still  restless  in  his  movements,  but  they  are  wavering  and  without 
energy  ;  and,  as  he  totters  from  side  to  side,  he  sees  objects  double,  or 
everything  reels  around  him  ;  or  the  level  of  the  ground  appears  to 
rock  beneath  his  feet,  or  rise  before  him  to  meet  his  steps.  As  a  close, 
the  speech  falters ;  the  indistinct  words,  the  drivelling  expression  of 
ideas  equally  indistinct,  linger  half  muttered  on  the  lips  ;  the  features 
droop,  and  assume  an  expression  of  stolidity ;  the  limbs  cross  each 
other,  and  at  last  sink  powerless ;  and  a  benumbing  torpor  creeps  over 
the  senses,  as,  one  by  one,  the  nobler  attributes  of  man's  nature  fall 
before  the  strength  of  the  poison,  and  the  power  to  consider  and  to 
judge  lies  as  miserably  extinguished  as  that  to  will  and  to  act."' 

If  the  alcoholic  drink  is  of  the  stronger  sort,  and  has  been  imbibed 
in  undiminished  doses  while  the  power  of  swallowing  lasts,  more 
serious  symptoms  still  present  themselves.  The  external  signs  of 
consciousness  are  but  little,  if  at  all,  perceptible  ;  the  face  is  generally 
turgid  and  livid,  or  deadly  pale  and  sunken ;  the  pupils  are  contracted 
or  widely  dilated,  the  eyelids  droop,  and  the  eyeball  is  muddy  and 
injected.  Vomiting  of  food  or  viscid  mucus  sometimes  follows,  or  an 
involuntary  discharge  of  urine  and  fasces,  with  an  apoplectic  sleep  and 
spasms  of  the  muscles,  and  a  small  and  frequent  or  a  slow  and  laboring 
pulse,  with  general  insensibility  even  to  the  most  painful  irritants, 
coldness  of  the  extremities,  hurried,  irregular,  or  stertorous  breathing, 
and  foam  upon  the  lips.     This  state,  after  several  hours'  duration,  may 

1  Wilson,  The  Pathology  of  Drunkenness,  p.  26. 
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end  in  asphyxia  or  apoplexy,  or  may  continue  from  one  to  three  or 
four  days  before  it  terminates  in  death  or  in  gradual  recovery.  If  the 
subject  of  these  frightful  symptoms  survives,  he  is  affected  with  severe 
pain  in  the  head,  confusion  of  mind,  or  mania  a  polfi ;  his  strength 
is  utterly  prostrated,  and  he  suffers  from  intolerable  thirst.  He  has  no 
appetite  for  food,  and  is  unable  to  retain  what  he  eats ;  his  tongue  is 
heavily  coated,  his  breath  heavy  and  fetid,  his  digestion  almost  sus- 
pended, and  for  many  days  he  mopes  listlessly,  depressed  in  spirits, 
and  unfit  for  labor. 

When  a  large  quantity  of  strong  alcoholic  drink  is  taken  into  the 
stomach  at  a  draught,  the  symptoms  at  once  produced  are  those  of  the 
highest  grade  of  intoxication  that  has  just  been  described.  Death 
from  this  rapid  saturation  of  the  system  with*  alcohol  is  by  no  means 
rare.  Orfila  mentions  an  instance  in  which  a  man  died  immediately 
from  the  effects  of  a  large  dose  of  brandy.  Dr.  Kosch  relates  three 
cases  in  which  adults  died  from  the  immediate  effects  of  excessive 
drinking  in  a  few  hours.  Taylor  says  that  a  man  died  in  half  an  hour 
after  swallowing  a  bottle  of  gin  for  a  wager.  Kosch  also  relates  the 
cases  of  two  children  in  which  quite  a  small  quantity  proved  fatal,1 
and  Dr.  Seaverns  one  in  which  a  child  two  years  of  age  died  in  about 
twenty-four  hours  from  drinking  less  than  an  ounce  of  New  England 
rum.2  A  child  three  years  of  age  drank  a  gill  of  raw  rum  and  about 
two  fluidounces  of  gin.  It  died  in  a  little  more  than  two  hours.3 
Another,  about  the  same  age,  lived  about  an  hour  and  a  half  after 
drinking  about  half  a  pint  of  whiskey."  The  symptoms  observed  are 
insensibility,  convulsions,  stertorous  breathing,  sunken  features,  mo- 
tionless pupils,  a  thready  pulse,  a  moist  cold  skin,  and  death  in  a  state 
of  coma. 

The  post-mortem  appearances  in  acute  poisoning  by  alcohol  are 
generally  the  following :  The  face  is  swollen  or  livid,  the  eyes  promi- 
nent, the  lips  blue ;  the  lungs  filled  with  dark  blood,  as  are  also  the 
heart,  the  liver,  and  their  large  venous  trunks.  The  odor  of  alcohol 
is  perceived  in  the  stomach  and  chest ;  the  vessels  of  the  brain  are  con- 
gested ;  there  is  not  unfrequently  an  effusion  of  bloody  serum  under 
the  membranes ;  and  alcohol  is  alleged  by  Ogston,  Percy,  and  others 
to  have  been  found  in  the  ventricles  or  in  the  substance  of  the  brain.5 
The  stomach  is  reddened  in  patches,  and  there  is  acute  oedema  of  the 
lungs. 

Effects  of  Habitual  Intoxication. — These  have  long  attracted  the  at- 
tention of  physicians.  More  than  sixty  years  ago  they  were  so  minutely 
and  graphically  described  by  Lettsom,6  that  little  more  has  remained 
for  later  writers  than  to  retouch  and  enlarge  the  picture.  This  has 
been  skilfully  done  by  Dr.  Wilson  in  the  work  which  has  already 
been  referred  to.     The  health  of  the  habitual  drunkard  may  at  first 

'  Wharton  and  Stille's  Med.  Jurisprudence,  §  734. 
2  Bost.  Med.  and  Surg.  Jour.,  March,  1857,  p.  99. 
»  Times  and  Gaz.,  Sept.  1860,  p.  236. 
*  Am.  Jour,  of  Med.  Sci.,  July,  1863,  p.  128. 

5  An  Experimental  Inquiry  concerning  the  presence  of  Alcohol  in  the  Ventricles  of 
the  Brain.     By  John  Pekcy,  M.  D.,  Lond..  1839. 
0  Memoirs  of  Med.  Sou.  Loud.,  i.  151,  &c. 
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appear  to  be  unaltered  or  but  slightly  impaired;  he  may  even  for  some 
time  present  the  aspect  of  more  than  ordinary  robustness  in  his  full 
rounded  form  and  florid  complexion.  But  his  complexion  exhibits 
occasionally  a  peculiar  pallor,  interlaced  with  small,  red  streaks, 
or  else  a  faint  tinge  of  purple.  The  figure,  although  round,  has  a 
bloated  look  instead  of  seeming  firm  and  elastic;  the  cheeks  are 
flabby,  the  eyes  blood-shot,  and  the  tip  of  the  nose  displays  a  crim- 
son hue.  Slight  exertions  occasion  hurried  breathing  and  speedily 
induce  fatigue.  The  digestion  now  begins  to  fail;  the  meals  are 
taken  with  less  regularity  and  with  diminished  zest,  or  the  palate 
craves  the  excitement  of  salted,  highly  spiced,  or  acidulated  food.  A 
feeling  of  nervous  exhaustion  is  experienced  on  rising  in  the  morning, 
together  with  mental  depression  and  trembling  of  the  hands,  and  these 
symptoms  become  almost  intolerable  until  the  stimulant  which  is  to 
allay  them  can  be  procured ;  and  they  are,  besides,  renewed  as  often 
as  the  impression  of  the  remedy  subsides,  to  be  relieved  again  and 
again  by  a  repetition  of  the  same  dangerous  cordial.  In  many  cases 
the  quantity  imbibed  is  every  day  increased,  until  the  stomach  revolts 
against  the  imposition,  and  by  rejecting  the  liquid  forces  to  a  suspen- 
sion of  its  use.  But  the  nervous  system,  no  longer  sustained  by  its 
habitual  stimulus,  falls  into  disorder,  the  muscles  all  are  seized  with 
trembling,  the  senses  convey  false  impressions  to  the  mind,  and  the 
reason  itself  is  reduced  to  a  state  of  imbecility.  Phantasms  surround 
the  patient;  insects  float  through  the  air,  or  creep  upon  the  walls  of 
his  chamber,  or  upon  his  person,  or,  if  he  is  left  alone,  particularly  in 
the  dark,  he  is  haunted  by  visions  more  horrible  than  the  sound  ima- 
agination  could  conceive.  He  seems  to  be  in  a  waking  nightmare,  in 
which  ghastly  and  terrible  figures  of  men  and  animals  assault  or  career 
around  him,  or  seem  upon  the  point  of  seizing  and  destroying  him. 
He  may  be  seen  crouching  in  a  corner  and  covering  his  eyes  in  a  vain 
attempt  to  shut  out  the  phantoms,  or  rushing  wildly  around,  bathed 
in  sweat,  as  he  endeavors  to  elude  his  tormentors ;  or  he  lies  in  bed 
shuddering,  and  almost  paralyzed  with  terror,  his  eyes  starting  from 
their  sockets,  and  his  dishevelled  hair  on  end. 

If  these  attacks  are  frequently  repeated,  and  the  habit  that  induces 
them  is  not  suspended,  the  whole  constitution  gradually  becomes  im- 
paired. Sound  sleep  is  completely  at  an  end,  and  the  hours  of  rest  are 
filled  rather  with- terror  than  repose.  Even  by  day  the  sensibility  is 
so  perverted  as  to  occasion  a  variety  of  distressing  illusions.  The 
energy,  both  of  mind  and  body,  gradually  declines,  the  latter  in  con- 
sequence of  the  wasting  of  the  muscles,  which  is  seen  in  the  shrunken 
body,  the  attenuated  limbs,  and  the  general  air  of  decrepitude  which 
not  unfrequently  accompanies  the  still  bloated  and  coarsely  featured 
face.  Fothergill  describes  a  peculiar  condition  occurring  in  an 
advanced  stage  of  habitual  drunkenness:  The  lower  extremities,  he 
says,  grow  more  and  more  emaciated,  the  legs  become  as  smooth  as 
polished  ivory,  and  the  soles  of  the  feet  glassy  and  even  shining,  and 
at  the  same  time  so  tender  that  the  weight  of  the  finger  excites  shrieks 
and  moaning,  and  yet  I  have  known  that,  in  a  moment's  time,  heavy 
pressure  has  given  no  uneasiness.     The  legs  and  arms  become  para- 
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lyzed,  and  thus  for  years  the  patients  may  exist  without  material 
change.1  The  same  disease  was  more  recently  described  by  Dr.  James 
Jackson,  of  Boston,  evidently  without  a  knowledge  of  his  having  been 
anticipated.  Dr.  Jackson  denominates  it  arthrodynia-d-potii,  and  the 
essential  correspondence  of  his  own  with  the  earlier  description  proves 
the  exactness  of  both.2 

Not  the  least  remarkable  feature  of  the  drunkard's  history  is  the 
benumbing  effect  which  his  vice  exerts  upon  his  moral  sense.  All 
delicacy,  courtesy,  and  self-respect  are  gone;  the  sense  of  justice  and 
of  right  is  faint  or  quite  extinct;  there  is  no  vice  into  which  he  does 
not  easily  slide,  and  no  crime  from  which  he  can  be  expected  to  re- 
frain. Between  this  condition  and  insanity  there  is  but  a  single  step. 
Sometimes  that  step  leads  at  once  to  drivelling  imbecility ;  in  other 
cases  illusions,  such  as  those  which  characterize  delirium  tremens,  be- 
come fixed  and  permanent ;  or  mania  results  from  the  hideous  cha- 
racter of  these  illusions,  and  sometimes  displays  itself  in  a  homicidal 
or  an  incendiary  form.3 

With  these,  or  analogous  evidences  of  the  constitution's  decay,  the 
digestive  function  is  seriously  impaired;  a  constant  waterbrash  is  pre- 
sent, or  is  most  distressing  in  the  morning;  the  food  is  rejected  soon 
after  being  swallowed,  or  gives  rise  to  heartburn  and  oppression;  the 
tongue  is  fissured,  rough,  flabby,  and  tremulous;  "the  breath  smells 
like  rotten  apples"  (Lettsom);  the  bowels  are  irregular,  and  often  the 
seat  of  colic,  and  hasmorrhoids  are  of  frequent  occurrence ;  the  liver 
becomes  cirrhosed,4  ascites  follows  as  a  consequence  of  this  lesion,  and 
thus  the  tumid  belly  and  the  shrunken  limbs  form  a  contrast  which 
is  one  of  the  most  striking  phenomena  of  this  disease.  At  the  same 
time  the  skin  grows  dingy,  the  eye  jaundiced,  watery,  and  bloodshot ; 
sharp  neuralgic  or  rheumatic  pains  rack  the  limbs,  and  sometimes  a 
morbidly  acute  sensibility  affects  the  latter,  and  the  feet  especially. 
In  some  cases  the  extremities  lose  all  power  of  action,  and  even  their 
sensibility,  the  palsy  extending  from  the  periphery  to  the  centre,  and 
occasionally  a  like  paralysis  affects  the  bladder,  the  rectum,  or  the 
oesophagus/  "  Thus  universally  assaulted,  without  rest  and  without 
support,  and  alas!  without  sympathy,  nature  yields  up  the  conflict. 
The  senses  and  the  intellect  glide  into  utter  imbecility,  which  ex- 
presses itself  in  vacant  mumblings ;  and  death,  in  a  worldly  sense  a 

1  Mem.  Med.  Soc.  Lond.,  i.  159. 

2  New  England  Jour,  of  Med.  (Oct.  1822),  xi.  351. 

3  Mr.  Winslow  stated,  some  years  ago,  that  out  of  495  insane  persons  in  the  Liver- 
pool Asylum,  257  owed  their  insanity  to  drunkenness.  In  the  Richmond  Hospital, 
Dublin,  out  of  286  cases,  185  arose  from  drunkenness.  (Lancet,  1839-40,  i.  545.)  In 
the  Glasgow  Lunatic  Asylum,  the  proportion  during  six  years  may  be  stated  at  one- 
fifth  from  this  cause.  In  England,  nine  provincial  private  asylums  furnish  a  propor- 
tion of  insane  cases  from  this  cause  of  36.62.  (Carpenter,  Prize  Essay,  Am.  ed.,  p.  47.) 
Dr.  Howe  alleges  that,  of  300  idiots  in  the  State  of  Massachusetts,  whose  history  he 
investigated,  the  immense  proportion  of  145  were  the  offspring  of  intemperate  parents. 

4  The  remarkable  influence  exerted  by  reducing  the  allowance  of  alcoholic  drinks 
in  diminishing  the  occurrence  of  liver-complaints  in  India  is  shown  by  the  history 
of  the  Cameronian  regiment  in  Bengal.  The  mean  of  three  years,  in  which  a  large 
final, tity  of  spirits  was  used,  was  128  cases,  while  in  two  years  of  temperance,  the 
mean  number  of  cases  was  06,  or  about  one-half.    (Lancet,  1840-41,  ii.  557.) 

5  Huss,  op.  cit.,  p.  383. 


v.]  ALCOHOL.  599 

deliverance,  terminates  the  miserable  scene,  the  craving  for  spirits 
having  not  rarely  subsisted  to  the  close.  One  by  one  the  lights  have 
been  removed  from  the  banquet  of  folly,  and  the  last  is  now  extin- 
guished." ( Wilson.) 

It  would  not  be  consistent  with  the  objects  of  this  work  to  present 
a  more  detailed  account  of  the  manifold  evils  inflicted  upon  the  health 
by  an  abuse  of  spirituous  liquors.  It  is  believed,  however,  that  none 
of  importance  has  been  passed  without  notice.  But  in  order  to  com- 
plete the  picture  it  is  necessary  to  describe,  with  such  brevity  as  the 
case  permits,  those  structural  alterations  which  the  habit  of  alcoholic 
intoxication  induces. 

Lesions  produced  by  Chronic  Alcoholic  Poisoning. — Kubick  describes 
the  blood  of  drunkards,  when  drawn  from  a  vein,  as  furnishing  a  small 
and  soft  clot,  with  a  yellowish-green  surface,  the  serum  as  turbid, 
yellowish-green  and  opaline ;  and  the  clots  in  the  large  veins  as  dark, 
soft,  and  incomplete.  Shultz  supposes  that  the  usually  dark  color  of 
the  blood  favors  the  supposition  of  its  having  undergone  some  special 
change,  which,  however,  he  does  not  admit  to  be  an  excess  in  the  pro- 
portion of  its  hydrogen  and  carbon.1  lie  also  performed  upon  animals 
some  experiments  intended  to  elucidate  this  question,  but,  as  they  con- 
sisted of  injecting  alcohol  into  the  veins,  they  cannot  be  regarded  as 
illustrative  of  the  action  of  alcohol  taken  into  the  stomach,  and  as  an 
habitual  drink.  According  to  Huss,  the  blood  has  frequently  a  milky 
aspect  which  he  ascribes,  in  common  with  several  other  writers,  to  an 
excess  of  fatty  matter. 

The  stomach  is  generally  much  smaller  than  natural,2  and  is  often 
affected  with  thickening  of  its  muscular  coat ;  its  mucous  membrane 
is  seldom  sound,  but  of  a  slate  color  or  still  darker,  studded  with 
enlarged  mucous  follicles  (mammillated),  and  covered  with  a  thick 
coating  of  tough  mucus.  The  mucous  coat  is  likewise  thickened,  and 
not  unfrequently  the  seat  of  ulcerations.  The  small  intestine,  some- 
times, but  not  frequently,  presents  similar  alterations. 

The  liver  is  the  seat  of  very  characteristic  alterations ;  that  is  to  say, 
it  most  frequently  presents  the  several  stages  of  the  so-called  "fatty 
liver."  This  is  generally  accompanied  by  a  great  increase  in  its  size. 
Cases  have  been  reported  in  which  it  weighed  eighteen,  twenty, 
thirty,  and  even  forty  pounds.  In  some  instances  the  organ  is  con- 
tracted, hardened,  and  nodulated,  in  a  word  "  cirrhosed,"  or  presents 
the  appearance  of  yellow  wax.  This  change  appears  to  be  the  conse- 
quence of  the  adhesive  inflammation,  or  at  least  the  obliteration,  of  the 
portal  veins,  and  is  frequently  attended  with  abdominal  dropsy. 

The  kidneys  are  frequently,  but  by  no  means  uniformly,  the  seat  of 
granular  degeneration  (Bright's  disease).  In  such  cases,  too,  it  seems 
probable  that  this  disease  is  not  so  much  a  direct  result  of  the  action 
of  alcohol  as  of  other  causes,  such  as  cold,  which  act  upon  the  kidneys 
all  the  more  easily  in  consequence  of  the  state  of  erethism  in  which 
they  are  kept  by  stimulating  drinks. 

1  Monthly  Jour,  of  Med.  Sci.,  Oct.  1841. 

8  Ogston,  Br.  and  For.  Med.-Ckir.  Rev.,  July,  1855,  p.  192. 
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Adipose  matter  is  generally  very  abundant  in  the  bodies  of  drunk- 
ards, both  in  the  subcutaneous  cellular  tissues,  and  around  the  heart 
and  kidneys,  and  in  the  omentum.  In  the  last  situation  it  has  been 
described  as  "ashy-gray  and  slushy."1 

In.  other  organs  than  those  mentioned,  and  particularly  in  the  hmrt 
and  brain,  lesions  are  occasionally  found  which  writers  have  attributed 
to  slow  poisoning  by  alcohol ;  such,  in  the  former,  are  valvular  dis- 
eases, hypertrophy,  and  atrophy;  and  in  the  latter,  dilatation  of  the 
bloodvessels.  But  these  alterations  of  structure  occur  with  too  little 
regularity  in  drunkards  to  warrant  our  regarding  them  as  effects  of 
their  vicious  habits. 

Modus  Operandi. — Alcohol  is  absorbed  with  great  rapidity  by  the 
veins  of  the  stomach  and  intestines,  and  may  be  traced  in  the  blood, 
the  bile,  and  the  urine.  It  has,  however,  been  rarely  detected  in  the 
last  named  secretion,  and  the  fact  itself  might  still  be  questioned  were 
it  not  that  Dr.  Percy  extracted  from  the  urine  of  an  habitual  drunkard 
a  liquid  which  had  all  the  aspect  of  alcohol,  and  burned  with  a  blue 
flame.2  It  is  possible  that  the  result  of  this  experimenter  is  excep- 
tional, since  Bouchardat  and  Sandras  assert  positively  that  alcohol  is 
eliminated  by  none  of  the  excretory  organs,  and  that  a  small  portion 
only  is  exhaled  from  the  lungs.3  According  to  the  authors  just 
named,  it  is  speedily  converted  by  the  inspired  oxygen  into  water  and 
carbonic  acid,  or  else  into  acetic  acid.  Some  writers  have  asserted 
that  alcohol  has  also' been  found  in  the  ventricles  of  the  brain.  Thus 
Ogston  states  that,  in  one  case,  nearly  four  ounces  of  fluid  were  found 
in  the  ventricles,  "having  all  the  physical  qualities  of  alcohol;"4  but, 
as  nothing  is  said  of  its  inflammability,  it  may  be  presumed  that  in 
this  instance,  as  in  most  others,  the  odor  of  fusel  oil  was  relied  upon 
to  prove  the  presence  of  alcohol  itself.  That  alcohol  has  been  found 
in  the  brain,  that  is  to  say,  in  the  bloodvessels  of  this  organ,  as  it  has 
been  in  other  parts  of  the  circulatory  system,  is  unquestionable. 
A  striking  example  of  the  apparent  presence  of  this  liquid  in  the 
blood  is  mentioned  by  Dr.  Mussey.5  A  medical  friend  of  his  bled  a 
man  who  had  been  drinking  freely  for  three  or  four  days.  The  halitus 
of  the  blood  burned  for  thirty  seconds,  with  a  blue  flame,  on  the  ap- 
plication of  a  lighted  taper.  Yet  it  is  maintained  by  Duchek6  that 
alcohol,  as  such,  cannot  be  detected  in  the  blood ;  and  that  only  alde- 
hyde, a  product  of  its  decomposition,  is  to  be  discovered  in  that  fluid. 
Masing,  however,  showed,  that  the  tests  employed  by  Duchek  are  fal- 
lacious, and  that  alcohol  may  pass  unchanged  into  all  parts  of  the 
system.  The  experimental  researches  of  Ludger  Lallemand,  Maurice 
Perrin,  and  Duroy,  have  fully  confirmed  this  statement.  Among 
other  results  obtained  by  them  was  the  following.  The  blood  of 
dogs  intoxicated  with  alcohol  on  being  distilled  furnished  a  liquid 
which  possessed  all  the  characters  of  concentrated  alcohol.     It  was 

«  N.  Y.  Jour,  of  Med.,  iii.  336. 

2  Monthly  Jour,  of  Med.  Sci.  (1841),  i.  739. 

3  Animaire  de  Therapeutique  (1847  I,  p.  279. 

4  Edinb.  Med.  and  Surg.  Jour.  (1833),  xl.  293. 
6  Trans.  Amer.  Med.  Assoc,  viii.  575. 

6  Prager  Vier.eljahrs,  1853,  and  Phil.  Med.  Exam.,  Febr.  1854,  p.  90. 
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limpid,  colorless,  and  had  the  proper  smell  and  taste  of  alcohol. 
These  authors  draw  from  their  experiments  a  conclusion  which  they 
do  not  warrant.  They  conclude,  since  alcohol  in  substance  can  be 
recovered  from  the  blood  after  having  been  taken  into  the  stomach, 
that  it  cannot  be  regarded  as  food,  but  only  as  a  nervine  stimulant, 
arousing  the  strength  and  masking  exhaustion  under  the  semblance 
of  a  transient  invigoration.  But  it  has  been  well  remarked  in  answer 
to  this  conclusion  that,  in  order  to  afford  it  a  substantial  foundation, 
the  experimenters  ought  to  have  shown  that  all  or  nearly  all  the 
alcohol  administered  could  be  recovered  from  the  body  of  the  animal 
which  they  used.     Without  this  test  their  experiment  is  inconclusive. 

The  phenomena  attending  the  so-called  "  spontaneous  combustion" 
of  drunkards  prove  how  thoroughly  the  body  may  become  saturated 
with  alcohol  or  its  immediate  products.  It  may  be  remarked  of  these 
cases  that  the  subjects  of  them  all  were  persons  addicted  to  the  abuse 
of  spirituous  liquors,  that  they  were  generally  corpulent,  and  that 
the  combustion  of  their  bodies  was  nearly  total,  while  the  adjacent 
objects  were  slightly  or  not  at  all  injured.  The  examples  of  this 
curious  mode  of  death  are  too  numerous  and  well  authenticated  to 
permit  any  doubt  as  to  their  reality ;  but  they  were,  in  fact,  examples 
of  "increased  combustibleness  of  the  human  body,"  due  to  its  satura- 
tion by  alcohol.1 

The  universal  addiction  to  alcoholic  drinks  could  not  exist  without 
some  good  reason ;  this  fact  alone  demands  that  we  endeavor  to  ascer- 
tain what  is  real  and  what  is  illusory  in  the  sentiment  of  the  whole 
human  race  concerning  them.  On  the  one  hand,  it  is  certain  that 
alcohol  is  a  poison,  and  that  consequently  in  emploving  it  we  make 
use  of  what  is,  under  certain  conditions,  destructive  of  life.  But,  in 
the  case  of  all  "poisons,"  it  is  their  dose  and  not  their  nature  which 
renders  them  mischievous.  Examples  have  been  cited  of  the  supe- 
rior exemption  of  disease  among  troops  and  other  bodies  of  men  who 
abstain  from  alcoholic  stimulants,  and  which  contrasts  agreeably  with 
the  deplorable  results  of  indulgence  in  their  use  by  men  under  similar 
circumstances.  Of  the  latter,  the  most  striking  and  painful  illustra- 
tions have  been  given,  and  particularly  by  British  troops  in  the  East 
and  West  Indies.  After  twenty  years'  service  in  India,  Annesley 
declared  that  the  habit  of  dram-drinking  destroys  more  lives  in  that 
country  than  the  climate  or  the  sword.  Similar  testimony  might  rea- 
dily be  obtained  from  all  who  have  occupied  the  same  or  a  similar 
field  of  observation.  Mr.  Marshall  long  ago  proved  that  in  India,  at 
least,  ardent  spirits  neither  contribute  to  enable  men  to  undergo  great 
fatigue,  nor  protect  them  against  the  fevers  endemic  to  that  region.2 
In  a  very  different  climate,  that  of  Holland,  the  experiment  was  made 
of  giving  spirit  rations  to  four  regiments,  and  withholding  them  from 
three  selected  for  the  purpose.  In  the  former  case,  the  sick  in  two  of 
the  regiments  amounted  to  1  in  44;  in  the  third  to  1  in  29  ;  and 
in  the  fourth  to  1  in  46 :  while  in  the  latter,  the  proportion  of  sick  in 

1  For  examples  the  reader  is  referred  to  Wharton  and  Stillk's  Medical  Jurispru- 
dence, part  ii.  chap,  viii.,  and  Wilson's  Pathology  of  Drunkenness,  p.  92  and  seq. 

2  Edinb.  Med.  aud  Surg.  Jour.,  xli.  19. 
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the  first  regiment  was  1  in  116  ;  in  the  second,  1  in  60;  and,  in  the 
third,  1  in  158.1  In  this  and  all  similar  cases,  those  who  partook  of 
alcoholic  drinks  did  so  to  excess,  and  converted  a  nutriment  into  a 
poison.  This  was  notoriously  and  flagrantly  the  case  among  the  East 
Indian  troops.  It  has  generally  been,  supposed  that  such  drinks  en- 
able men  to  endure  greater  fatigue  and  perform  severer  tasks,  but 
ample  experience  to  the  contrary  abounds,  whether  we  seek  for  illus- 
trations among  the  icy  regions  that  surround  the  northern  pole,  among 
the  snowy  peaks  of  Alpine  regions,  within  the  torrid  zone,  or  even  in 
the  temperate  climates,  where  the  use  of  such  stimulants  is  most  com- 
mon. Upon  this  point  Dr.  I.  I.  Hayes,  and  other  Arctic  travellers 
have  furnished  emphatic  testimony.  Dr.  Hayes  affirms  that  "  alcohol 
in  almost  any  shape,  is  not  only  completely  useless,  but  positively 
injurious,"  in  Arctic  countries,  and  states  that  even  for  temporary 
stimulation  under  the  depressing  effects  of  cold  "  it  should  be  avoided, 
for  the  succeeding  reaction  is  always  to  be  dreaded."2  But  it  is  to  be 
observed  that  this  remark  applies  only  to  prolonged,  continuous,  or 
habitual  exertion.  That  the  temporary  stimulus  of  alcohol  enables 
men  to  exert  muscular  energies  far  beyond  their  habitual  power,  can- 
not be  questioned,  nor,  on  the  other  hand,  that,  more  than  anything 
else,  it  repairs  the  exhaustion  of  fatigue,  and  reanimates  the  body 
about  to  perish  from  cold.  No  one,  that  we  know,  has  successfully 
controverted  these  propositions.  Is  alcohol  to  be  proscribed,  because 
the  force  which  it  imparts  is  only  temporary  ?  Upon  the  same  ground 
we  must  not  only  exclude  tea  and  coffee  from  our  dietary,  but  forego 
the  use  of  bathing,  exercise,  and  even  of  fresh  air  itself,  for  not  one 
of  these,  even  as  much  as  alcohol,  is  capable  of  making  any  permanent 
impression  upon  the  economy  or  modifying  its  organic  composition. 

A  desire  to  make  the  results  of  experience  bind  in  either  direction, 
and  adapt  themselves  to  the  suggestions  of  fancy  or  to  the  dogmas  of 
pseudo  science,  is  nowhere  shown  more  plainly  than  in  the  history  of 
the  discussions  respecting  the  part  played  b}'-  alcoholic  drinks  in  mend- 
ing or  marring  the  health  of  mankind.  The  most  opposite  qualities, 
of  good  or  evil  not  only,  but  of  the  kind  of  good  they  confer,  or  of  evil 
they  inflict,  are  attributed  to  them  according  to  the  measure  of  know- 
ledge or  prejudice,  of  discernment  or  blindness  of  the  wrriter.  One, 
justly  distinguished  and  esteemed  for  his  eloquence  and  genius, 
gravely  assures  us  that  it  is  very  doubtful  if  alcohol,  even  in  the  most 
moderate  doses  and  for  the  shortest  periods  of  time,  is  ever  a  stimu- 
lant !  and  quotes  Dr.  Edward  Smith  to  prove  that  brandy,  taken  on 
an  empty  stomach,  forthwith  diminishes  the  consciousness  and  the 
sensibility  to  light,  sound,  and  touch,  and  also  to  prove  that  among 
the  "early  effects"  are  relaxation  of  the  genital  organs  and  of  the 
sphincter  of  the  bladder.  The  throbbing  pulses  which  follow  alcoholic 
indulgence  are  evidences  of  debility  of  the  heart,  and  "  the  exhilaration 
of  the  mind  is  also  an  anaesthetic  phenomenon  !"3  This  strange  and 
almost  ludicrous  perversion  of  the  most  familiar  and  easily  appreciated 

1  Bull,  de  Therap.,  xxxiv.  456.  «  Am.  Jour,  of  Med.  Sci.,  July,  1859,  118. 

»  Br.  aud  For.  Med.  and  Chir.  Rev.,  July,  1861,  p.  94. 
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phenomena,  is  only  to  be  paralleled  by  the  following  diametrically 
opposite  dictum  of  another  highly  respectable  authority  :  '*'  It  may  be 
most  fairly  suggested,  until  the  contrary  be  shown,  that  alcohol  acts 
by  stimulation  of  the  nervous  system  by  hastening  and  assisting  the 
vital  functions,  the  wear  and  tear  of  the  body,  the  disintegration  of 
the  tissues,  and  the  manufacture  of  lymph;  and  that  by  such  disinte- 
gration of  tissues,  the  wasting  body  supplies  itself  with  food  during 
the  period  of  sickness — in  fact,  lives  upon  itself."1  Alcohol,  then, 
according  to  this  estimate  of  its  operation,  promotes  the  very  process, 
which,  when  occasioned  by  disease,  it  is  employed  to  moderate  or 
prevent !  Both  hypotheses  are  as  inconsistent  with  each  other  as  they 
are  with  the  conclusions  of  simple  experience,  and  the  results  of  the 
most  varied,  minute,  and  accurate  experiment. 

Some  estimable  promoters  of  a  cause  intrinsically  good,  but  sadly 
injured  by  its  too  zealous  advocates,  have  gone  so  far  as  to  assert  that 
"  alcohol  is  a  temporary  excitant  of  the  nerves,  causing,  like  friction, 
or  other  mechanical  irritation,  a  sensation  of  warmth,  or  glow,"  while 
they  deny  that  it  furnishes  the  material  for  the  evolution  of  caloric.2 
On  the  contrary,  the  whole  tendency  of  observation  and  experiment 
is  to  show  that  the  latter  is  precisely  its  office.  As  long  ago  as  1813, 
Dr.  Prout  proved  that  alcohol,  in  every  state  and  in  every  quantity, 
uniformly  lessens,  in  a  greater  or  less  degree,  the  quantity  of  Carbonic 
acid  contained  in  the  expired  air,  according  to  the  quantity  and  cir- 
cumstances in  which  it  is  taken.3  And  quite  recently  Dr.  N.  S.  Davis, 
of  Chicago,  proved  that  in  two  hours  after  a  dose  of  alcohol,  the  dimi- 
nution of  carbonic  acid  amounted  sometimes  to  fifty  per  cent.'1  It  offers 
itself  in  the  place  of  the  tissues  to  the  oxygen  which  would  else  feed 
upon  them,  and  thereby  retards  their  waste,  while,  by  the  combustion 
of  its  elements  with  this  same  oxygen,  it  becomes  a  source  of  heat. 
The  careful  experiments  of  Bocker  lead  to  the  conclusion  that  it 
diminishes  the  waste  of  all  the  tissues  whose  products  are  secreted  as 
component  parts  of  the  urine,  the  perspiration,  or  the  faeces/  So,  too, 
Liebig  declares  "  that  by  the  use  of  alcohol  a  limit  must  rapidly  be 
put  to  the  change  of  matter  in  certain  parts  of  the  body.  The  oxygen 
of  the  arterial  blood,  which,  in  the  absence  of  alcohol,  would  have  com- 
bined with  the  matter  of  the  tissues,  now  combines  with  the  elements 
of  alcohol.  The  arterial  blood  becomes  venous  without  the  substance 
of  the  muscles  having  taken  any  share  in  the  transformation."6 
Whether  accurate  or  not,  this  theory  explains  the  notorious  fact  that 
they  who  drink  alcoholic  liquids  with  their  meals  consume  a  propor- 
tionately smaller  amount  of  food.  "  On  a  very  notable  occasion — • 
the  Peace  Congress  at  Frankfort,  the  members  of  which  were  for  the 
most  part  teetotallers — an  unusual  inroad  was  daily  made  in  certain 
dishes,  especially  farinaceous  preparations,  pastry,  &c.  The  consump- 
tion was  sufficiently  in  excess  to  attract  the  special  notice  of  the  expe- 
rienced landlord,  and  his  astonishment  was  not  slight  or  agreeable  at 

1  British  Med.  Jour.,  June,  1862,  p.  629. 

2  Trans,  of  Amer.  Med.  Assoc,  viii.  577.         3  Lancet,  1842-43,  ii.  17. 

4  Trans,  of  Amer.  Med.  Assoc,  viii.  577.  5  Beitrage  zur  Heilkuude,  i.  247. 

6  Animal  Chemistry  (Fhilad.  ed.),  p.  71. 
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finding  that  his  sober  guests,  at  his  expense,  made  up  in  pudding  and 
sweets  what  they  denied  themselves  in  wine."1 

We  may  close  this  division  of  the  present  subject  by  quoting  the 
further  results  of  Booker's  experiments.  After  showing,  as  appears 
above,  that  alcohol  diminishes  the  waste  of  the  tissues,  he  goes  on  to 
demonstrate  its  further  operation.  The  following  may  betaken  as  a 
summary  of  his  conclusions:  "  At  the  same  time  that  it  gives  rise  in 
the  body  to  a  defensive  reaction,  which  is  prominent,  first,  immediately 
after  taking  the  dose,  then  gives  place  to  the  special  action,  and  on 
this  ceasing  is  again  manifested  to  a  greater  extent ;  so  that  if  a  suit- 
able quantity  be  taken,  and  if  both  action  and  reaction  are  allowed  to 
exhaust  themselves  before  the  dose  be  repeated,  more  manifestation  of 
life,  represented  by  more  excretion  and  more  consequent  renewal  of  the 
body,  takes  place  in  a  given  time  with  the  alcoholic  drink  than  with- 
out. There  has  been  a  positive  gain  in  vitality.  But,  if  such  a  large 
quantity  is  taken  at  once  that  the  reaction  is  overpowered,  or  if  it  is 
arrested  by  a  continuous  repetition  of  the  dose,  the  manifestation  of 
life  is  kept  down ;  the  body  is  not  renewed,  because  its  effete  particles 
are  not  removed,  and  the  amount  of  vitality  must  certainly  be  reck- 
oned at  a  loss."2 

Dr.  Hammond,  Surgeon-General  of  the  U.  S.  Army,  has  contributed 
the  results  of  some  very  carefully  conducted  experiments  to  the  elu- 
cidation of  this  subject.  His  conclusions  are  these  :  "  Under  the  use 
of  alcohol  the  carbonic  acid  and  aqueous  vapor  given  off  in  respira- 
tion are  lessened  in  quantity :  The  amount  of  fasces  is  diminished; 
the  quantity  of  urine  is  reduced,  and  its  urea,  chlorine,  phosphoric 
and  sulphuric  acids  are  diminished  in  amount. '"  In  order  to  sustain 
this  doctrine  of  the  usefulness,  within  due  limits,  of  alcoholic  drinks, 
I  shall,  at  the  risk  of  repetition  and  of  taxing  the  reader's  patience, 
request  his  attention  to  the  following  assertions  of  its  truth.  The  late 
Professor  Johnston  said,  it  is  ascertained  of  ardent  spirits — 

"  1.  That  they  directly  warm  the  body,  and,  by  the  changes  they 
undergo  in  the  blood,  supply  a  portion  of  that  carbonic  acid  and 
watery  vapor  which,  as  a  necessity  of  life,  are  constantly  being  given 
off  by  the  lungs.  They  so  far,  therefore,  supply  the  place  of  food — 
of  the  fat  and  starch,  for  example — which  we  usually  eat.  Hence  a 
schnapps  in  Germany,  with  a  slice  of  lean  dried  meat,  make  a  mix- 
ture like  that  of  starch  and  gluten  in  our  bread,  which  is  capable  of 
feeding  the  body.  So  we  either  add  sugar  to  milk,  or  take  spirits 
along  with  it  (old  man's  milk),  for  the  purpose  of  adjusting  the  pro- 
portions of  the  ingredients  more  suitably  to  the  constitution,  or  the 
circumstances  in  which  it  is  to  be  consumed. 

"  2.  That  they  diminish  the  absolute  amount  of  matter  usually  given 
off  by  the  lungs  and  the  kidneys.  They  thus  lessen,  as  tea  and  coffee 
do,  the  natural  waste  of  the  fat  and  tissues,  and  they  necessarily  dimi- 
nish in  an  equal  degree  the  quantity  of  ordinary  food  which  is  neces- 
sary to  keep  up  the  weight  of  the  body.     In  other  words,  they  have 

'  Denman,  The  Vine  and  its  Fruits. 

2  Br.  and  For.  Med.  Chir.  Rev.,  April,  1858,  p.  313. 

»  Am.  Jour,  of  Med.  Sci.,  Oct.  1586,  p.  305. 
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the  property  of  making  a  given  weight  of  food  go  further  in  sustain- 
ing the  strength  and  bulk  of  the  body.  And,  in  addition  to  the  saving 
of  material  thus  effected,  they  ease  and  lighten  the  labor  of  the  digest- 
ive organs,  which,  when  the  "stomach  is  weak,  is  often  a  most  valuable 
result."1 

At  the  meeting  of  the  British  Association  for  1862,  Dr.  Inman  pre- 
sented a  paper,  the  following  conclusions  of  which  appear  to  be  true, 
and  in  harmony  with  what  we  conceive  to  be  the  teaching  of  expe- 
rience and  science:  "1.  Nature  has  provided  in  the  salivary  glands, 
the  liver,  and  the  lungs  of  every  animal  an  apparatus  for  converting 
all  food,  especially  farinaceous, into  alcohol;  and  we  have  no  evidence 
that  such  conversion  does  not  take  place.  2.  One  form  of  alcohol  or 
another  is  available  for  the  support  of  life,  and  for  restoration  to 
health  when  no  ordinary  food  can  be  or  is  digested.  3.  Alcohol,  after 
being  taken,  is  incorporated  with  the  blood,  passes  into  the  various 
tissues,  and  ultimately  disappears,  a  small  portion  only  passing  away 
in  the  breath.  We  can  say  no  more  of  potatoes,  or  oatmeal  porridge, 
a  small  portion  of  each  of  which  passes  out  of  the  body  with  the  feces. 
4.  Alcohol,  in  the  form  of  ale,  porter,  wine,  &c,  relieves  hunger  and 
quenches  thirst  simultaneously,  and  with  a  completeness  that  is  not 
equalled  by  water,  infusion  of  gentian,  cayenne  pepper,  or  by  turpen- 
tine— i.  e.,  it  does  not  act  as  water  simply,  nor  as  a  stimulant  alone.  5. 
Wine,  beer,  &c,  satisfy  the  appetite  when  taken  alone,  and  act  for  the 
time  as  any  solid  food  would  do.  6.  When  alcohol  is  mingled  with 
other  food,  a  less  amount  of  the  latter  suffices  for  the  wants  of  the 
system  than  if  water  had  been  used  as  the  drink.  7.  The  various 
forms  in  which  alcohol  is  taken  have  as  marked  and  specific  effects  as 
have  animal  and  vegetable  articles  of  diet.  8.  Individuals  have  sub- 
sisted wholly  upon  one  or  other  of  the  various  forms  of  alcohol  in 
common  use  for  periods  of  great  length ;  and  as  it  is  illogical  to  con- 
clude that  they  must  have  lived  on  air,  without  food,  or  on  flies  like 
chameleons,  the  conclusion  is  irresistible,  and  may  be  left  for  every 
thinking  man  to  decide."2 

Uses. — The  special  medical  uses  of  alcoholic  liquors  are  so  familiar, 
or  so  readily  inferable  from  its  dietetic  employment,  that  little  more 
than  a  bare  enumeration  of  them  is  here  required.  Dr.  Clutterbuck3 
expresses  what  we  believe  to  be  a  demonstrable  truth,  that  a  moderate 
indulgence  in  the  pleasures  of  the  table  conduces  both  to  the  attain- 
ment of  vigorous  health  and  to  the  prevention  of  disease.  This  we 
hold  to  be  as  undeniable  as  that  excess  in  the  use  of  alcoholic 
drinks,  like  gluttony  or  voracity,  entails  the  ruin  both  of  body  and 
mind.  Yet  we  do  not  advocate  their  habitual  use,  lest,  their  cordial 
effects  being  lost  by  custom,  a  temptation  should  arise  to  increase  their 
dose  beyond  the  bounds  of  prudence  or  safety.  Apart  even  from  this 
danger,  there  is  every  reason  to  think  that  the  habitual  employment 
of  any  quantity  of  spirituous  liquor  is  rather  mischievous  than  bene- 
ficial ;  in  which  respect  it  differs  altogether  from  wine.     It  is  barely 

1  The  Chemistry  of  Common  Life  (Am.  ed.),  i.  288. 

1  Lancet,  Aug.  1862,  p.  188.  »  Ibid.  1841-42,  ii.  97. 
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possible,  as  regards  the  finer  qualities  of  brandy,  that  a  small  portion 
may  be  taken  daily  with  the  food,  for  an  indefinite  period,  without 
injury.  Thus,  there  are  thousands  of  French,  both  male  and  female, 
who,  for  the  latter  half  of  a  long  lifetime  at  least,  are  in  the  habit  of 
using  the  chasse-cafe—i.  e.  a  very  small  glass  of  pure  brandy — after 
coffee  at  the  conclusion  of  dinner. 

It  must  never  be  forgotten  that  in  civilized  life  there  is  a  compara- 
tively small  number  of  persons  in  whom  the  functions  are  performed 
with  perfect  exactness  and  regularity.  Oar  whole  system  of  preparing 
food  is  a  standing  confession  of  our  feeble  digestion ;  there  is  not  a 
condiment,  a  sauce,  or  a  change  in  the  mode  of  cooking,  that  is  not 
an  evidence  of  our  artificial  condition.  The  refinements  of  modern 
society  have  prolonged  the  average  duration  of  life,  but,  by  so  doing, 
have  increased  the  number  of  those  who  require  artificial  stimulants, 
if  not  for  their  support,  at  least  for  their  extrication  from  dangers  fre- 
quently brought  upon  them  by  constitutional  debility.  .  Or,  even  if 
the  wear  and  tear  of  using  it  have  not  endangered  the  integrity  of  the 
economy  previously  to  middle  life,  there  generally  comes  a  time  when 
the  functions  fail,  and  the  roundness  of  the  form  is  succeeded  by  the 
rugged  outlines  of  wasted  muscles,  because  the  digestive  organs  are 
no  longer  able,  as  they  formerly  were,  to  convert  food  into  flesh.  At 
this  period  the  genial  stimulus  of  alcoholic  drinks  arouses  the  stomach, 
and  gives  it  a  vigor  which  it  in  turn  imparts  to  every  other  portion 
of  the  body. 

But,  as  a  medicine,  alcohol,  in  the  form  of  distilled  liquors,  is  fre- 
quently required  to  relieve  temporary  debility  of  the  system.  This  is 
strikingly  the  case  after  grave  accidents,  particularly  where  the  tissues 
are  crushed,  and  also  during  severe  surgical  operations;  under  such 
circumstances  these  liquors  eminently  deserve  the  name  of  cordials, 
and  prevent  that  sinking  of  the  courage  which  may  end  in  fatal  syn- 
cope. When  the  subjects  of  such  accidents  or  operations  are  of  in- 
temperate habits,  they  are  very  apt,  within  from  twenty-four  to  forty- 
eight  hours,  or  later,  to  be  attacked  with  delirium  tremens,  unless  a 
full  supply  of  alcoholic  stimulants  is  afforded.  Under  such  circum- 
stances, also,  the  administration  of  these  remedies  quickens  the  pro- 
cesses which  are  necessary  to  a  cure.  It  has  been  found,  for  example, 
that  the  production  of  callus  upon  a  fractured  limb  has  been  very  im- 
perfect, or  even  failed  altogether,  until  the  system  felt  the  stimulus  of 
alcoholic  drinks.  In  like  manner  a  tendency  to  syncope  from  other 
causes  may  be  suspended  by  these  stimuli.  Every  one  is  familiar 
with  the  powerful  effect  they  produce  in  diminishing  the  sense  of 
fatigue  produced  by  prolonged  muscular  efforts.  There  seems  to  be 
no  doubt  that  this  property  causes  them  to  be  sought  for  with  so  much 
avidity,  and  used  to  such  excess,  by  people  of  the  laboring  classes. 

It  is  unnecessary  to  repeat  in  this  place  what  has  already  been  said 
(see  Wine)  regarding  the  use  of  diffusible  stimulants  in  typhits  fever, 
and  in  typhoid  affections  generally,  although  very  similar  remarks 
might  be  made.  In  general,  and  for  continued  use,  wine  is  greatly 
preferable  to  brandy ;  but  in  the  lower  forms  of  adynamia  the  tempo- 
rary employment  at  least  of  the  latter  article  is  essential.    When,  too, 
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the  patient,  as  often  happens  in  hospital  practice,  is  accustomed  to  its 
use,  it  may  be  freely  administered  in  the  form  of  brandy  punch.  In 
1853,  the  late  Dr.  Todd1  reported  eighteen  cases  of  typhus  fever,  the 
treatment  of  which  consisted  in  administering,  either  every  half  hour 
or  every  hour,  day  and  night,  from  half  an  ounce  to  an  ounce  of  brandy, 
with  a  draught,  every  second  hour,  containing  ten  minims  of  chloric 
ether  and  five  grains  of  carbonate  of  ammonia.  Subsequently  Dr.  Todd 
and  his  disciples  fell  into  the  error  of  extending  this  treatment  to  all 
acute  diseases.  It  was,  in  fact,  a  revival  of  the  stimulant  method,  which 
under  the  name  of  the  Brunonian  system,  held  captive  the  judgment 
of  physicians  for  half  a  century,  and  until  its  evil  consequences  pre- 
pared a  way  for  the  revulsion  of  opinion  which  culminated  in  that 
incongruous  association  of  medicinal  impotence  and  truculent  waste 
of  human  life  inaugurated  by  Broussais.  Both  were  the  fruits  of 
theorizing,  and  of  futile  attempts  to  found  the  treatment  of  disease 
upon  pathological  hypotheses.  Fortunately,  at  the  present  day,  the 
influence  of  names  and  theories  upon  practice  is  less  absolute  than 
formerly  ;  the  teachings  of  experience,  that  is  to  say,  the  experience 
of  the  mass  of  the  profession  outweighs  the  authority  of  the  most 
eminent  individuals,  and  doctrines  have  little  chance  of  permanence 
which  daily  observation  does  not  clearly  confirm. 

Dr.  Todd's  cardinal  doctrine  was  tlie  following:  "All  maladies 
should  be  regarded  as  more  or  less  asthenic,  and  in  their  treatment  an 
object  of  primary  importance  will  be  the  early  adoption  of  means  to 
uphold  the  vital  power,  and  the  watchful  and  continued  use  of  them 
throughout  the  duration  of  the  case;"  and  he  further  maintains  that 
the  notion  that  acute  disease  can  be  "  cured  by  means  which  depress 
vital  and  nervous  power  is  altogether  fallacious."  To  accept  such 
dogmas  obliges  us  to  reject  the  division  of  diseases  into  sthenic  and 
asthenic,  which  has  been  recognized  and  made  a  basis  of  treatment 
from  the  earliest  epochs  of  medical  history.  This  is  not  the  place  to 
describe  the  morbid  types  referred  to ;  they  are  portrayed  in  every 
treatise  on  the  Practice  of  Medicine,  and  are  as  opposite  as  light  and 
darkness,  or  life  and  death.  The  natural  crises  of  disease  consisting  of 
evacuations  of  blood,  bile,  fasces,  mucus,  urine,  and  sweat,  and  which 
are  accompanied  by  a  subsidence  of  fever  and  other  morbid  pheno- 
mena, and  which  have  been  imitated  by  means  of  medicines,  would 
cease  to  have  any  significance,  and  the  treatment  established  to  produce 
them  would  have  to  be  considered  not  merely  useless,  but  positively 
injurious.  It  is  not  correct  to  say  that  evacuant  remedies  are  neces- 
sarily debilitating.  Their  quality  in  this  respect  is  altogether  relative, 
and  dependent  upon  the  morbid  condition  they  are  employed  to  relieve. 
Evacuations  of  blood  and  of  serous  effusions  often  directly  preserve 
life  by  removing  physical  obstacles  to  the  free  play  of  the  organs. 
Either  the  propositions  quoted  above  are  false,  because  they  are  con- 
trary to  universal  experience;  or  else  they  are  intended  to  refer  only 
to  a  limited  class  of  cases  in  which  asthenia  is  primary  and  predomi- 
nant, and  in  that  case  they  are  deceptive. 

1  Times  and  Gazette,  Aug.  1853,  p.  217. 


608  GENERAL    STIMULANTS.  [CLASS 

In  consonance  with  the  propositions  which  have  been  quoted  above, 
Dr.  Todd  ventured  upon  another  which  is,  if  possible,  more  directly 
than  they,  in  conflict  with  experience.  He  taught  "that  disease  is  not 
curable  by  the  direct  influence  of  any  form  of  drug  or  any  known 
remedial  agent,  excepting  when  it  is  capable  of  acting  as  an  antidote, 
or  of  neutralizing  a  poison,  on  the  presence  of  which  in  the  system  the 
disease  may  depend."  It  seems  very  evident  that  a  particular  class 
only  of  diseases  was  contemplated  by  the  author  of  this  remarkable 
dictum.  Even  if  it  were  admitted  to  be  applicable  to  the  continued 
fevers  and  so-called  zymotic  diseases,  it  has  certainly  no  applicability 
whatever  to  inflammatory  affections  whose  mechanism  must  be  the 
same  wherever  they  are  situated.  The  mechanism  of  a  coryza,  a  bron- 
chitis, or  a  simple  diarrhoea,  of  a  tonsillitis,  a  pneumonia,  or  a  peri- 
carditis, is  supposed  to  be  intelligible  enough  without  the  intervention 
of  any  hypothetical  poison,  and  it  is  difficult  to  suppose  that  even  Dr. 
Todd  would  have  affirmed  it  to  be  an  element  of  any  of  them,  or  that 
their  treatment  should  consist  in  neutralizing  it.  It  would  seem  that 
he  constructed  a  general  formula  out  of  elements  derived  from  a  very 
small  group  of  diseases,  in  which  our  ignorance  of  their  mechanism 
makes  it  allowable  to  assume  that  their  phenomena  depend  upon  an 
occult  morbid  cause  which  we  metaphorically  call  a  poison.  The 
doctrine  which  we  oppose  seems  to  exclude  altogether  that  tendency 
to  spontaneous  cure  and  self-limitation  which  is  the  most  familiar 
feature  of  acute  diseases,  and  its  manifest  influence  must  be  to  make 
physicians  meddlesome  and  officious  and  distrustful  of  Nature,  while 
all  the  great  masters  of  our  art  have  inculcated  reliance  upon  the 
natural  powers  and  a  cautious  and  gentle  interference  with  their  opera- 
tions. There  are,  indeed,  periods  of  time  during  which  diseases  of 
every  sort  assume  an  asthenic  type,  when  evacuants  are  scarcely 
tolerated,  and  when  alcoholic  and  other  diffusible  stimuli  must  needs 
enter  into  the  treatment  of  every  form  of  acute  disease.  But  even 
here  great  discrimination  is  demanded.  But  the  safest  practical  rule 
is  to  avoid  using  them  before  they  are  clearly  indicated.  They  then 
come  into  action  with  all  the  greater  power  that  they  have  not  been 
administered  before  they  were  needed.  Employed  earlier  than  this, 
they  not  only  tend  to  aggravate  the  proper  symptoms  of  the  disease, 
but  rapidly  beget  a  tolerance  of  their  action  which  may  render  them 
inert  when  their  power  could  be  exerted  most  advantageously. 

It  is  fortunate  that  a  record  has  been  kept  of  the  results  of  Dr. 
Todd's  treatment  of  acute  disease  by  alcohol,  which  when  submitted 
to  a  careful  scrutiny  amply  confirm  the  objections  which,  on  general 
grounds,  have  been  made  against  it.  The  mortality  which  attended 
its  use  was  greater  than  is  presented  in  the  records  of  hospital  practice 
anywhere  else,  and  was  in  precise  proportion  to  the  profuse  employ- 
ment of  alcoholic  stimulants.  Indeed,  the  only  parallel  to  its  results 
is  presented  by  the  sanguinary  system  of  depletion  which  Bouillaud 
advocated.  As  it  has  been  well  remarked,  if  the  consequences  of  both 
seem  to  be  less  disastrous  than  could  have  been  anticipated,  the  credit 
must  be  given  to  that  sturdy  and  tenacious  power  with  which  animal 
life  maintains  its  existence  against  external  harm. 
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In  the  Introductory  Chapter  to  the  present  Class  of  medicines  the 
reader  will  find  the  general  considerations  which  should  govern  the 
use  of  stimulants  in  disease.  In  this  place  it  is  unnecessary  to  do 
more  than  renew  the  caution  to  restrict  their  use  as  much  as  pos- 
sible to  those  conditions  of  exhaustion  or  depression  which  are  of 
temporary  duration ;  to  limit  the  dose  of  them  to  the  least  quantity 
which  will  fully  accomplish  the  object  of  their  administration;  and 
so  to  associate  them  with  nutriment  that  not  only  shall  the  waste  of 
the  body  be  diminished,  but  its  organic  force  increased. 

A  very  eligible  mode  of  administering  brandy  in  asthenic  and 
typhoid  affections  is  milk  punch,  in  which  the  relative  proportions  of 
the  stimulant  and  of  the  nutritive  element  can  be  varied  according  to 
the  predominance  of  typhoid  symptoms  on  the  one  hand,  and  of  simple 
debility  on  the  other.  A  mixture  intended  to  fulfil  similar  indications 
is  the  Potus  analepticus  of  Hufeland,  which  consists  of  the  yelks  of 
two  eggs,  an  ounce  of  sugar,  two  ounces  of  brandy,  two  pints  of  water, 
and  half  a  drachm  of  powdered  nutmeg.  Similar  remarks  would  be 
applicable  to  those  forms  of  erysipelas  which  tend  to  phlegmon,  to 
carbuncle  also,  and  to  moist  gangrene. 

Alcoholic  liquids  have  occasionally  been  used  to  cure  intermittent 
fever  by  placing  the  patient  thoroughly  under  their  influence  in  ad- 
vance of  the  expected  paroxysm. 

In  not  a  few  instances  of  chronic  fluxes  of  the  mucous  membranes,, 
and  particularly  of  the  intestine,  the  well-guarded  use  of  alcoholic 
drinks  is  often  of  essential  service.  Such  are  cases  occurring  in  per- 
sons of  relaxed  fibre,  and  of  a  lymphatic  temperament,,  or  in  whoiry 
protracted  suffering  and  evacuations  have  exhausted  the  recuperative 
powers  of  nature.  Here  the  best  remedy  of  the  stimulant  class-  Os- 
good brandy,  to  the  extent  of  from  half  an  ounce  to  an  ounce  daily, 
beaten  up  with  the  white  or  yelk  of  an  egg  and  powdered  sugar. 

A  good  deal  of  dry  statistical  labor  and  as  much  ingenuity  of  patho- 
logical reasoning  have  been  expended  to  prove  that  alcohol  is  not 
and  cannot  be  a  suitable  medicine  in  tubercular  consumption.  An  argu- 
ment which  to  those  who  entertain  this  opinion  appears  unanswer- 
able is  that  drunkards,  as  well  as  sober  persons,  die  of  the  disease. 
When  intemperance  in  alcoholic  drinks  shall  be  recommended,  by  any 
one  as  a  prophylactic  against  phthisis,  it  will  be  time  enough  to  con- 
sider the  force  of  such  reasoning.  All  that  the  physician  has  to  in- 
quire is  whether  or  not  the  medicinal  use  of  alcohol  promotes  the 
cure  of  tuberculosis,  where  that  is  possible,  and  mitigates  its  symptoms 
and  prolongs  the  life  of  its  victims  when  recovery  is  out  of  the  ques- 
tion. To  this  there  can  be  only  one  answer.  Alcohol  in  appropriate 
forms,  i.  e.,  as  wine,  brandy,  whiskey,  &c,  according  to  circumstances, 
and  applied  exclusively  to  such  cases  as  render  it  appropriate  under 
the  circumstances,  is,  when  it  agrees  with  the  p>atient,  a  most  valuable 
agent  in  the  treatment  of  this  disease.  It  sustains  the  strength 
during  bodily  exercise  in  the  open  air,  which  is  the  only  remote 
agency  by  which  phthisis  is  ever  really  cured ;  it  stimulates  the  ap- 
petite and  promotes  digestion,  which  are  the  immediate  means  by 
which  the  blood  is  enriched  and  its  quantity  is  increased ;  and  it  both 

ay 
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directly  and  indirectly  imparts  calmness  and  tone  to  the  nervous  sys- 
tem. It  is  very  true  "that  many  consumptives,  like  many  persons  who 
are  not  so,  cannot  tolerate  alcoholic  stimulants.  Feverishness,  head- 
ache, indigestion,  and  sour  stomach  may  follow  their  use  in  the  smallest 
quantity.  But  these  cases  are  exceptional,  and  the  vast  majority  of 
persons  affected  with  consumption  find  themselves  improved  by  wine, 
or  by  malt  or  distilled  liquors,  taken  with  their  food.  To  be  used  at 
other  times,  when  there  is  no  accidental  debility  or  other  special  indi- 
cation to  counteract,  is  to  misapply  and  therefore  to  abuse  them.  As 
a  vehicle  for  the  administration  of  cod-liver  oil  alcoholic  liquids  are 
almost  indispensable.  Nothing  so  well  conceals  the  disgusting  savor 
of  the  medicine,  and  probably  nothing  is  so  efficient  in  promoting  its 
digestion. 

In  delirium  tremens  brandy  acts  as  a  specific  cure.  The  earliest 
notice  we  have  found  of  this  use  of  the  remedy  is  by  Dr.  Hausbrandt,1 
who  employed  it  successfully  in  the  case  of  a  drunkard  in  whom  the 
attack  came  on  several  weeks  after  his  commitment  to  prison  for  theft. 
In  this  country  it  appears  that  it  was  occasionally  used  by  New  Eng- 
land practitioners  in  the  treatment  of  this  disease  ;  but  the  first  s}rs- 
tematic  demonstration  of  its  superiority  over  other  modes  of  treatment 
•was  given  by  Dr.  Gerhard,  of  Philadelphia,  who  had  a  large  field  for 
the  observation  of  its  results  in  the  Blockley  Hospital,  to  which  he 
was  attached.  He  there  showed  that  by  substituting  the  alcoholic  for 
the  opiate  treatment  the  mortality  of  the  patients  was  reduced  from 
ten  to  less  than  one  per  cent.  In  slight  cases  he  prescribed  an  ounce 
•of  brandy  every  three  or  four  hours ;  or,  if  the  tremors  were  severe, 
the  double  of  this  dose.  "When  patients  had  been  used  to  inordinate 
•quantities  of  alcoholic  drinks,  still  larger  doses  were  administered,  as 
two  ounces  every  two  hours ;  but  this  amount  was  not  continued  for 
more  than  a  single  day,  as  a  general  rule.2  Mr.  Solly  confirms  this 
statement  of  the  value  which  we  attach  to  the  method  in  question. 
He  says:  "The  plan  of  treatment  which  I  have  found,  on  the  whole, 
most  successful  in  true  delirium  tremens  is  to  give  the  stimulus  which 
the  patient  prefers,  from  being  more  accustomed  to."3  In  mild  cases, 
we  are  of  opinion  that  porter  is  preferable  to  distilled  liquors,  on 
account  of  the  narcotic  and  tonic  elements  which  it  contains  ;  but  in 
severe  ones  the  stronger  preparations  of  alcohol  are  alone  effectual. 
It  has  been  objected  to  this  method  that  it  tends  to  foster  the  vice  of 
intemperance.  ^  Whether  or  not  the  alternative  proposition  of  leaving 
drunkards  to  die  is  more  consonant  with  charity  and  duty,  is  a  ques- 
tion which  we  leave  the  casuists  to  decide. 

Alcohol  may  be  used  as  an  antidote  to  narcotic  poisoning,  by  opium, 
digitalis,  tobacco,  &c,  although  there  are  few  toxicological  writers  who 
allude  to  this  employment  of  the  remedy,  which  is  of  common  use  by 
Italian  practitioners.  There  would  seem  to  be  some  reason  for  be- 
lieving that  it  is  really  indicated  in  the  state  of  depression  produced 
by  these  agents.     The   power  it  has  of   neutralizing  the  effects  of 

1  Rust's  Magazine,  1826  ;  and  Jour,  dea  Progrea,  i.  268. 

2  Library  of  Pract   Med.  (Am.  ed.),  ii.  245. 

3  The  Human  Brain  (Am.  ed.),  p.  280. 
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tobacco  fumes  is  familiar  to  all  smokers ;  and  a  case  is  on  record  in 
which  a  patient  appears  to  have  been  snatched  from  profound  nar- 
cotism by  the  administration  of  brandy.1  The  same  remedy  has  some- 
times been  found  effectual  as  an  antidote  to  the  poison  of  venomous 
serpents.  Cases  of  the  sort  have  been  published,  by  Kamsey  and  by 
Mayrant,  in  which  large  doses  of  brandy  saved  the  patient's  life.2  Dr. 
Gilman,  of  St.  Louis,  asserts  that  alcohol,  if  brought  in  contact  with 
the  venom,  is,  to  a  certain  extent,  an  antidote  :3  but  Breschet  and 
Pravaz  state  that  the  poison,  preserved  in  alcohol,  loses  none  of  its 
deleterious  qualities.4  Dr.  S.  W.  Mitchell  also  concluded  from  his 
experiments  that  alcohol  is  to  be  looked  upon  merely  "  as  a  stimulus 
to  be  employed  to  buoy  the  patient  over  the  prostration  caused  by 
the  venom  poisoning.5 

In  traumatic  tetanus  the  curative  effects  of  wine  have  been  already 
noticed.  In  one  of  the  cases  of  cure  reported  by  Mr.  Curling  in  his 
work  on  tetanus,  brandy  and  porter  were  used,  besides  large  quantities 
of  wine.  A  similar  result  was  obtained  by  Mr.  Stapleton  with  large 
doses  of  alcohol,0  and  by  Mr.  Ilott  with  wine  and  brandy  as  the  chief 
remedies.7 

The  vomiting  of  pregnancy  is  said  by  Pigeaux  generally  to  yield  to 
the  administration  of  a  small  glass  of  brandy,  taken  at  meals,  which, 
he  recommends,  should  consist  of  substantial  food.8 

In  two  cases  of  general  dropsy,  occurring  in  drunkards,  and  following 
their  abstinence  from  stimulating  drinks,  Brierre  de  Boismont  found 
a  cure  in  the  use  of  alcoholic  liquors.  In  one  of  these  cases  delirium 
tremens  and  dementia,  and  in  the  other  acute  mania,  preceded  the  ap- 
pearance of  the  dropsical  effusion.9 

Externally,  alcohol  and  its  preparations  are  employed  as  styptics, 
astringents,  and  stimulants.  From  its  power  of  coagulating  the  blood, 
diluted  alcohol  has  sometimes  been  found  serviceable  as  a  vaginal  in- 
jection in  cases  of  passive  hemorrhage  from  the  womb.  It  is  a  popular 
and  useful  application  to  all  recent  excoriations,  bruises,  and  sprains  ; 
it  forms  the  best  lotion  for  parts  of  the  slcin  subjected  to  pressure  in  bed, 
during  long  confinement  by  surgical  injuries,  or  by  fevers  of  a  typhoid 
type.  Ulcers  resulting  from  pressure  directly,  or  with  the  interven- 
tion of  gangrene,  and  those  of  an  equally  atonic  character  produced 
by  frost-bite,  are  generally  improved  by  poultices  containing  alcohol ; 
in  this  case,  however,  the  fermenting  poultice  made  with  porter  is  to 
be  preferred.  Brandy  is  used  with  great  advantage  to  prevent  fissure 
of  the  nipples  after  childbirth,  in  women  who  are  subject  to  this  acci- 
dent. In  the  latter  case  it  should  be  applied  daily  for  some  time  be- 
fore confinement,  and  rendered  more  efficient  by  the  addition  of  a 
small  proportion  of  alum  or  tannin.  It  is  very  useful  as  a  preventive 
of  excoriation  of  the  feet  by  walking,  and  also  to  relieve  their  soreness 

1  Shkphard,  Medical  Repository,  iv.  347. 

2  American  Medical  Recorder,  vi.  G19. 

3  Charleston  Jour.,  ix.  510.  4  Annales  de  Thirap.,  ii.  273. 
5  N.  Amer.  Med..Chir.  Rev.,  v.  269.  6  Lancet,  March,  1845,  p.  317. 
7  Ibid.,  May,  1845,  p.  648.  s  Bull,  de  Therap.,  iii.  134. 

9  Anuuaire  de  Therap.,  1S45,  p.  101. 
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after  prolonged  exercise.  During  recovery  from  paralysis,  its  use  in 
frictions  of  the  palsied  limbs  tends  to  hasten  the  development  of  the 
muscles. 

Superficial  and  recent  inflammations  of  all  kinds  are  frequently 
cured  by  weak  lotions  of  brandy,  or  of  alcohol  and  water.  Thus,  a 
mixture  of  one  part  of  brandy  with  fifteen  or  twenty  of  water  has  been 
found  effectual  in  arresting  slight  attacks  of  acute  conjunctivitis  when 
applied  in  the  forming  stage.  Compresses,  wet  with  diluted  alcohol, 
form  an  agreeable  dressing  for  recent  and  superficial  burns,  in  conse- 
quence of  the  cold  produced  by  the  evaporation  of  the  liquid.  For 
the  same  reason  similar  dressings  are  of  use  in  all  other  cases  of  super- 
ficial inflammation,  and  are  peculiarly  so  when  it  is  desired  to  mode- 
rate vascular  action  in  the  head  in  cerebral  inflammation,  fevers,  head- 
ache, &c.  On  the  other  hand,  the  irritant  action  of  the  remedy  may 
be  had  recourse  to  in  the  treatment  of  chronic  urethral  discharges,  to 
induce  adhesive  inflammation  in  the  tunica  vaginalis  testis  after  the 
operation  for  hydrocele,  &c.  In  like  manner  the  inhalation  of  alcoholic 
vapors  has  been  employed  to  cure  chronic  bronchitis. 

Antidotes. — The  best  remedy  for  alcoholic  intoxication  is  vomit- 
ing. This,  indeed,  often  forms  the  natural  cure.  Its  operation  is  not 
confined  to  voiding  the  stomach  of  its  poisonous  contents.  This  effect 
is  certainly  the  most  important  when  a  short  time  only  has  elapsed 
since  the  liquor  was  swallowed ;  but  after  the  complete  absorption  of  the 
poison,  and  even  after  its  secondary  effects  are  developed  in  the  form 
of  mania  or  delirium,  this  remedy  continues  to  be  the  most  effectual. 
It  produces  relaxation,  while  more  than  anything  else  it  soothes 
nervous  agitation,  and  disposes  to  sleep.  "When  the  symptoms  are 
those  of  profound  intoxication,  when  the  patient  is  not  only  "dead 
drunk,"  but  utterly  insensible,  with  dilated  pupils,  and  turgid  or  else 
sunken  features,  he  is,  of  course,  unable  to  swallow,  and  generally  the 
stomach-pump  must  be  used.  Afterwards,  an  emetic  of  mustard 
should  be  given  by  the  same  instrument,  if  the  patient  is  still  insen- 
sible. This  is  more  effectual  than  sulphate  of  copper  or  sulphate  of 
zinc  ;  and  tartar  emetic  is  on  no  account  to  be  employed.  In  milder 
cases  ipecacuanha  is  admissible.  At  the  same  time  the  head  should 
be  elevated,  all  pressure  removed  from  the  neck,  and  cold  applications, 
particularly  a  stream  of  cold  water,  directed  upon  the  head.  Blood- 
letting is  very  rarely  admissible,  and  is,  perhaps,  never  advisable. 
Dry  cups  to  the  temples  and  nuchas  ma}^,  however,  be  directed.  When 
once  the  threatening  symptoms  have  passed  away,  the  patient  should 
be  allowed  to  rest,  for  sleep  will  complete  the  cure.  Milder  forms  of 
alcoholic  intoxication  are  more  speedily  relieved  by  the  preparations 
of  ammonia  than  by  any  other  means.  We  have  repeatedly  known  a 
person,  who  was  lying  apparently  quite  unconscious  and  insensible,  to 
rise  and  walk  away  after  the  administration  of  ten  or  twelve  drops  of 
the  water  of  ammonia.  The  fumes  of  this  preparation  alone  have  often 
a  very  rapid  effect.  The  acetate,  the  carbonate,  and  also  the  aromatic 
spirit  of  ammonia  are  said  to  be  equally  efficacious.  Acids,  such  as 
vinegar  and  lemon-juice,  and  also  saline  substances,  such  as  smoked 
beef,  olives,  &c,  are  reputed  to  be  capable  of  diminishing  the  effects 
of  alcohol. 
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OLEUM  TEREBINTHIN.E.— Oil  of  Turpentine. 

Description. — Oil,  or  as  it  is  most  commonly  called,  spirits  of  tur- 
pentine, is  a  volatile  oil  procured  by  distilling  the  sap  of  certain  coni- 
ferous plants,  and  in  this  country  particularly  Pinus  palustris  and 
P.  tseda.     It  is  chiefly  produced  in  North  Carolina. 

Oil  of  turpentine  is  a  colorless  liquid  of  a  peculiar  odor,  and  a  burn- 
ing, pungent,  and  unpleasant  taste.  Its  sp.  gr.  is  0.86,  and  its  boiling 
point  about  314°  F.  It  is  very  slightly  soluble  in  water,  but  readily 
dissolves  in  ether.  Boiling  alcohol  takes  up  a  certain  proportion  of 
the  oil,  most  of  which,  however,  it  deposits  upon  cooling.  One  hun- 
dred parts  of  alcohol  of  sp.  gr.  0.84  dissolve  thirteen  or  fourteen  parts 
of  this  oil,  and  absolute  alcohol  a  still  larger  quantity.  By  exposure 
to  the  atmosphere  it  becomes  oxydized,  and,  owing  to  the  formation 
of  resin,  becomes  thicker  and  also  yellowish. 

History. — In  the  Hippocratic  writings,  young  pine  shoots  or  cones 
are  recommended  in  amenorrhcea,  and  in  various  uterine  affections. 
Pliny  describes  several  varieties  of  turpentine,  and  speaks  of  their 
use  for  coughs  and  ulcerated  bowels;  their  resins  he  mentions  as  suit- 
able to  promote  the  healing  of  sores,  and  as  ingredients  of  ointments 
intended  to  give  suppleness  and  strength  to  the  limbs.1  He,  and  also 
Celsus,  refer  to  their  diuretic  properties.  Similar  statements  are  made 
by  Dioscorides.2  In  the  sixteenth  century  Fernel  described  the  pro- 
perties of  turpentine  as  follows :  "  Terebinthina  calefacit,  mollit,  dis- 
cutit,  tergit,  expurgat:  viscerum  omnium,  maximeque  renum,  ob- 
structions tollit,  et  angustos  meatus  aperit,  urinam  ciet,  putredinem 
cohibet."3 

The  earliest  reference  which  we  find  to  the  oil  of  turpentine  is  that 
made  by  Pomet  (1692),  who  states  that  it  is  procured  by  distillation 
in  the  neighborhood  of  Marseilles  and  Bordeaux,  and  styles  it  a  truly 
natural  balsam  proper  for  all  kinds  of  fresh  wounds.4  Its  use  as  an 
internal  remedy  did  not  become  general  until  the  last  century,  when 
it  was  recommended  by  Boerhaave  and  others  for  chronic  affections 
of  the  lungs  and  bowels,  and  various  other  diseases  in  which  it  was 
also  customary  to  prescribe  turpentine  itself.  These,  as  we  find  them 
stated  by  Hoffmann,5  were  gonorrhoea,  leucorrhcea,  and  calculous, 
gouty,  and  rheumatic  affections.  It  was  also  employed  as  a  purge,  as 
a  diuretic,  and  as  a  vulnerary.  The  author  just  mentioned  refers  to 
the  use  of  the  oil  of  turpentine  as  a  medicine  to  be  used  with  extreme 
caution,  on  account  of  its  heating  and  irritating  properties. 

Action.  On  Animals. — Hertwig  injected  a  drachm  of  oil  of  tur- 
pentine into  the  veins  of  a  horse.  Immediately  the  heart's  action 
became  irregular,  and  then  ceased  to  be  felt ;  the  breathing  was  hur- 
ried and  labored;  the  nasal  mucous  membrane  was  red  and  dry,  and 
the  breath  of  the  animal  smelled  strongly  of  the  oil.  He  had,  besides, 
a  vacant  and  dull  look,  and  urinated  frequently ;  but  he  soon  reco- 

'  Hist.  Nat.,  xxiv.  22.  *  Mat.  Med.,  lib.  i.  oh.  76,  77.  s  Opera,  i.  444. 

*  Hist,  des  Drogues,  p.  2S7.  5  Oper.  Omnia,  Suppl.,  i,  744. 
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vered.  In  an  experiment  of  Schubarth,  two  drachms  of  the  oil  were 
given  to  a  dog,  destroying  its  life  in  three  minutes,  with  signs  of  great 
suffering.1  In  small  doses  the  oil  appears  to  excite  the  appetite  and 
increase^ the  secretions  of  the  liver,  bowels,  and  kidneys.  Somewhat 
larger  doses  occasion  colic,  diarrhoea,  hurried  breathing,  and  arterial 
excitement,  with  an  increased  secretion  of  urine,  which  is  sometimes 
tinged  with  blood.  Mitscherlich's  experiments  showed  that  an  ounce 
of  the  oil  would  destroy  a  large  rabbit  within  forty-four  hours,  and 
half  an  ounce  in  sixty  hours.  The  odor  of  turpentine  was  detected  in 
the  breath,  and,  after  death,  in  the  peritoneal  cavity.  The  direct 
symptoms  produced  were  great  restlessness,  a  frequent  pulse,  and  hur- 
ried breathing,  which  lasted  for  two  hours,  and  were  followed  by  a 
copious  secretion  of  urine  exhaling  the  characteristic  violet  odor,  and 
also  by  diarrhoea.  The  animals  then  appeared  to  be  exhausted,  and 
died  without  convulsions.  No  inflammation  of  the  stomach  or  intes- 
tine was  found.  In  the  former  organ  were  observed  numerous  flattened 
particles  of  blood  as  large  as  a  pin's  head  or  a  flaxseed.  They  had 
stained  the  mucus  of  a  brown  color.  The  other  organs  were  not  mate- 
rially changed.2  Hertwig  found  that  the  oil,  when  rubbed  upon  the 
shaven  skin  of  a  horse,  imparted  its  characteristic  smell  to  the  breath, 
and  increased  the  discharge  of  urine.  When  applied  to  a  wound  or 
to  the  denuded  cutis,  it  occasioned  signs  of  pain  followed  by  inflamma- 
tion. 

Liersch  confined  rabbits,  cats,  and  dogs  successively  in  boxes  par- 
tially open  for  the  admission  of  air,  and  whose  sides  were  coated  with 
oil  of  turpentine.  The  animals  manifested  the  following  symptoms: 
restlessness,  dulness,  staggering,  and  giddiness,  and  loss  of  power,  espe- 
cially of  the  hinder  limbs,  partial  or  general  convulsions,  laborious 
respiration,  and  rapid  movements  of  the  heart ;  symptoms  very  analo- 
gous to  those  occasioned  by  carbonic  acid.  The  conclusion  was  that 
the  toxical  operation  was  not  merely  asphyxiating,  but  also  neuro- 
paralytic.3 

On  Man. — If  the  back  of  the  hand  be  kept  moistened  with  oil  of 
turpentine,  a  pricking  sensation  is  experienced  in  about  five  minutes, 
and,  in  ten  minutes  more,  a  burning  pain  with  moderate  redness  of 
the  skin.  If  the  application  be  continued  for  half  an  hour,  the  pain 
is  very  severe,  and  sometimes  vesication  follows.  When  terebin- 
thinate  vapors  are  inhaled,  the  specific  effects  of  the  medicine  are 
produced.  This  is  observed  in  the  case  of  sailors  on  board  of  vessels 
laden  with  spirits  of  turpentine,  and  of  persons  employed  to  unload 
them,  particularly  during  warm  weather;  in  that  of  operatives  in 
manufactories  of  India-rubber  where  camphene  (purified  oil  of  tar)  is 
used  as  the  solvent  of  this  substance,  &c.  Such  persons  are  very  apt, 
particularly  at  first,  to  suffer  from  nausea,  vertigo,  impaired  vision, 
pain  in  the  back  and  loins,  strangury,  bloody  urine,  insomnia,  malaise, 
and  an.  eczematous  eruption.      The  females,  in  addition,   are  often 

•  Wibmer,  Wirkung,  &c,  iv.  212. 

2  Lehrbuch,  ii.  253. 

8  Caspek's  Vierteljahrs.,  xxii.  232. 
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affected  with  menorrhagia  or  dysmenorrhea.1  Bouchardat  describes 
bis  having  experienced  similar  symptoms  in  consequence  of  exposure 
to  the  vapors  of  turpentine.2  In  the  case  of  a  young  lady  reported  by 
Favrot,  the  symptoms  resembled  those  of  the  stage  of  collapse  in 
cholera,  except  that  there  was  no  diarrhoea.3  The  direct  inhalation  of 
terebinthinate  vapors  is  said  to  produce  an  anaesthetic  effect.  They 
have  been  employed  for  this  purpose  in  surgical  operations.4  The 
following  are  the  phenomena  produced  by  oil  of  turpentine  when  taken 
into  the  stomach,  as  described  by  Dr.  Copland.  This  physician  took 
ten  drachms  of  the  oil  in  coffee,  and  upon  an  empty  stomach.  His 
pulse  rose  from  69  to  80,  and  he  experienced  slight  vertigo  and  chilli- 
ness, with  heat  in  the  stomach.  After  an  hour,  the  vertigo  and  chilli- 
ness became  greater,  the  countenance  was  pale  and  sunken,  there  was 
some  confusion  of  mind,  with  increased  gastric  warmth  and  a  sense  of 
constriction  in  the  bowels.  The  thirst  and  appetite  were  increased. 
The  urine  was  more  abundant  and  had  an  odor  of  violets,  and  for 
twenty-four  hours  the  breath  smelled  of  turpentine.  The  bowels  were 
not  moved.5  According  to  the  same  authority,  when  the  dose  is  large 
and  is  given  during  a  febrile  disorder,  it  reduces  the  frequency  and 
strength  of  the  heart's  action.  Hence  he  considered  that  it  should 
tend,  as  in  fact  it  appears  to  do,  to  diminish  the  effusion  of  coagu- 
lable  lymph,  in  inflammatory  disorders.6  According  to  Dr.  Thomas 
Smith,  it  sometimes  produces  copious  diaphoresis  with  an  itching 
eruption  of  the  skin.7 

It  is  believed  that  there  is  but  one  well-authenticated  case  on 
record  of  death  occasioned  by  the  oil  of  turpentine.  It  is  reported 
by  Dr.  Maund.8  A  female  of  intemperate  habits  swallowed  an  un- 
known quantity  of  oil  of  turpentine,  which  may  have  amounted  to  six 
ounces.  She  was  found  dead,  her  body  in  a  state  of  opisthotonos,  and 
very  rigid.  The  eyes  were  open,  and  the  pupils  dilated.  The  brain, 
lungs,  stomach,  and  both  sides  of  the  heart  were  gorged  with  dark 
blood,  and  six  drachms  of  the  oil  were  obtained  from  the  stomach.  In 
other  cases,  alarming  symptoms  have  sometimes  been  observed.  One 
is  on  record  in  which  two  drachms  of  the  oil  brought  on  strangury  and 
bloody  urine ;  then  its  total  suppression,  with  fever,  violent  thirst,  and 
vomiting.9  Dr.  Smith,  above  referred  to,  relates  that  half  an  ounce, 
given  to  a  boy  sixteen  years  of  age,  produced  a  tendency  to  somnolency 
and  profuse  diuresis,  and  his  breath  smelled  of  the  medicine  for  upwards 
of  a  week.  The  following  case  is  related  by  Dr.  Harris :  A  boy  of 
three  years  old  drank  nearly  six  ounces  of  camphene.  Within  an  hour 
and  a  half  afterwards  he  was  in  a  state  of  profound  coma,  the  eyes  suf- 
fused and  injected,  the  pupils  dilated,  the  pulse  130,  the  skin  dry  and 

1  Matthews,  Am.  Med.  Recorder,  xiv.  75  ;  E.  Harris,  N.  Y.  Jour,  of  Med.,  N.  S.  x. 
38.     For  its  action  on  the  nervous  system,  see  Hoppe.  Jour.  f.  Pharm.,  i.  105   157. 

2  Annuaire  de  ThSr.,  1846,  p.  66.  3  Edinb.  Med.  Jour.,  iii.  1144. 

4  Lancet,  Mar.  1861,  p.  227.  5  Lond.  Med.  and  Pkys.  Jour.,  xlvi.  107. 

6  Diet   of  Pract.  Med.  (Am.  ed  ),  ii.  81. 

7  A  Practical  Treatise  on  the  Therapeutic  Uses  of  Terebinthinate  Medicines,  London, 
1850. 

8  Glasgow  Med.  Journal,  April,  1857. 

»  Edinb.  Med.  Essays  and  Obs..  2d  ed.,  ii.  43. 
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hot,  the  mouth  and  fauces  red  and  parched,  the  features  somewhat 
contracted  and  anxious,  and  the  respiration  hurried.  The  abdominal 
muscles  were  very  tensely  contracted,  as  he  lay  curved,  with  his  arms 

closely  folded  and  pressed  on  his  abdomen The  child  could  not 

be  kept  awake,  even  while  vomiting.  There  was  constant  priapism, 
with  frequent  attempts  at  micturition  ;  but  only  four  ounces  of  urine, 
and  that  bloody,  were  passed  during  eighteen  hours,  for  which  time 
the  coma  continued.  For  several  days  the  patient  remained  exces- 
sively nervous  and  irritable,  but  at  the  end  of  a  week  he  appeared  to 
be  well.1  A  case  in  which  the  symptoms  closely  resembled  these,  and 
which  also  occurred  in  this  country,  is  quoted  by  Dr.  Taylor.2  In  it  the 
quantity  swallowed  was  four  ounces,  and  the  patient  was  an  infant  of 
fourteen  months,  yet  recovered.  A  curious  statement  is  made  by  Eoche, 
on  the  authority  of  Thenard.  A  lad  was  nearly  asphyxiated  by  the 
air  of  a  cellar  in  which  turpentine  was  stored.  On  analysis  of  this  air, 
it  was  found  to  be  nearly  deprived  of  its  oxygen.3 

Uses.  In  Hemorrhage. — John  Hunter  is  one  of  the  oldest  as  well  as 
the  weightiest  authority  upon  this  point.  He  says:  "I  have  seen  it 
immediately  stop  vomiting  of  blood  from  the  stomach  after  all  other 
means  had  failed,  given  internally  with  the  white  of  egg  as  often  as  the 
stomach  would  bear  it.  In  external  hemorrhages,  where  it  had  not 
the  desired  effect  applied  externally,  I  would  give  it  internally.  It  is 
the  best,  if  not  the  only,  true  styptic.  Thus,  in  a  case  of  nasal  hemor- 
rhage which  nothing  would  stop,  I  gave  ten  drops  of  oil  of  turpentine 
in  a  draught,  and  repeated  it  every  two  or  three  hours,  which  entirely 
stopped  the  bleeding,  and  it  never  returned."4  Adair  relates  a  case  of 
its  arresting  hemorrhage  from  the  bowels  ;5  and  Matthews,  of  Phila- 
delphia, two  similar  cases.6  Percy  used  it  successfully  in  various 
forms  of  passive  hemorrhage,  and  particularly  hematuria  and  intes- 
tinal hemorrhage  in  typhoid  fever.  Its  action  he  found  to  be  less 
marked  in  organic  affections  of  the  womb  and  lungs,  as  well  as  in  ordi- 
nary menorrhagia.7  Mr.  Vincent,  of  Dublin,  found  it  efficient  in  the 
hemorrhagic  diathesis,  both  when  given  internally  and  when  applied  as 
a  styptic.8  The  remedy  is  undoubtedly  most  efficient  in  bleeding 
from  the  bowels  and  urinary  passages,  and  from  the  external  surface 
of  the  body,  because,  probably,  it  here  comes  into  most  immediate  con- 
tact with  the  affected  part.  Yet  there  can  be  no  doubt  that  it  exerts 
a  real  influence  even  upon  hemorrhages  less  directly  exposed  to  its 
operation.  Thus,  in  addition  to  the  illustrations  already  cited,  Dr.  W. 
Budd  speaks  of  its  great  use  in  severe  menorrhagia,  and  refers  to  a 
series  of  cases  published  by  Mr.  Griffiths,  from  which  it  would  appear, 
that,  in  the  dose  of  from  half  an  ounce  to  an  ounce,  this  oil  often  suc- 
ceeds in  arresting  hemorrhage  after  parturition.9  As  regards  the 
latter  cases,  it  may  be  surmised  that  the  remedy  acted  by  exciting 

i  N.  Y.  Jour,  of  Med.,  N.  S..  x.  40.  2  on  Poisons  (Am.  ed.),  p.  426. 

»  Br.  and  For.  Med.-Chir.  Rev.,  Oct.  1856,  p.  529.     4  Works  (Am.  ed.),  i-  304. 

r  Med.  Facts  and  Obs.,  iv.  25.  6  Auu  MefL  Recorr]er  xiv.  75. 

7  Am.  Jour,  of  Med.  Sci.,  Oct.  1848.  p.  446. 

*  Raxkixg's  Abstract  (Am.  ed.),  rii.  118. 

9  Med.  Times,  Aug.  1850  ;  and  Am.  Jour,  of  Med.  Sci.,  Oct.  1S50,  p.  473. 
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uterine  contractions,  as  it  is  known  to  do,  as  well  as  by  its  styptic 
powers.  Dr.  T.  Smith,  of  Cheltenham,  also  lauds  its  powers  in  all 
forms  of  internal  hemorrhage ;  but,  as  he  apparently  associates  with  it 
other  remedies  of  still  more  obvious  efficacy,  his  eulogy  can  hardly  be 
accepted  without  reserve.1 

In  purpura  hemorrhagica  the  curative  powers  of  this  remedy  are 
often  decided.  Thus,  as  early  as  1821,  Nicholl  reported  several  cases 
cured  by  it  ;2  Magee,  also,  a  case  of  cure,  in  which  the  patient,  a  child 
of  only  six  years,  took  every  day,  for  four  days  in  succession,  half  an 
ounce  of  oil  of  turpentine,  with  an  equal  quantity  of  castor  oil.3  Dr. 
W.  Budd  refers  to  an  aggravated  case  in  a  female  sixty  years  old,  in 
whom  the  application  of  the  oil  arrested  the  bleeding  from  sloughing 
ulcers  of  the  mouth,  and  the  administration  of  ten  minims  of  it  every 
six  hours  was  followed  by  immediate  amendment.4 

Puerperal  Fever. — Oil  of  turpentine  appears  to  have  been  first 
recommended  for  this  disease  by  Brennan,  of  Dublin,  in  1814.  He 
administered  it  in  tablespoonful  doses,  and  applied  it  as  an  epithem  to 
the  abdomen.  He  attributed  the  happiest  results  to  its  use.5  Dr. 
Kinglake  ascribed  its  success,  which  appears  unquestionable,  to  the 
large  doses  of  it  exhibited.6  Dr.  Atkinson  also  published  a  favorable 
account  of  its  effects.7  Dr.  Payne,  of  Nottingham,  describing  a  case 
of  the  disease,  says:  "Although  the  patient  was  in  articulo  mortis  at 
the  time  of  the  exhibition  of  the  turpentine,  she  recovered  very 
quickly ;  and  the  same  success  has  attended  the  treatment  with  tur- 
pentine of  every  case  of  puerperal  fever  that  has,  within  the  last  seven 
or  eight  years,  fallen  under  my  care."8  Dr.  Douglas,  of  Dublin,  regarded 
it  "as  more  effectually  remedial  than  any  other  medicine  yet  pro- 
posed," and  averred  that  under  its  use  he  had  seen  women  recover 
after  every  hope  of  recovery,  under  ordinary  treatment,  had  been 
relinquished.9  Dr.  Kinneir,  without  thinking  that  in  the  early  stage 
of  a  majority  of  instances  it  ought  to  supersede  the  lancet,  yet  regarded 
it  as  a  medicine  of  singular  efficacy  in  this  disease.  He  strongly 
advised  fomenting  the  abdomen  with  the  tepid  oil,  and  he  states  that 
the  patients  expressed  in  the  most  forcible  terms  the  extraordinary  and 
almost  instantaneous  diminution  of  pain  they  experienced  from  its 
application.10  Dr.  Johnson,  of  Charleston,  S.  C,  has  reported  four 
instances  of  the  cure  of  "puerperal  fever,"  in  which  two  drachms  of 
this  medicine,  with  an  equal  quantity  of  castor  oil,  were  given  every 
hour  until  free  evacuation  of  the  bowels  took  place.11  A  case,  with 
a  similar  result,  was  reported  by  Dr.  Lucas,  of  Madison,  Ga.'2  Eauch, 
of  Berlin,  has  also  published  one  in  which  the  medicine  appears  to 
have  arrested  and  cured  the  disease  after  the  failure  of  the  antiphlo- 
gistic method.13 

•  Lond.  Jonr.,  Apr.  1850;  and  Braithwaite's  Retrospect  (Am.  ed.),  xxi.  416. 

2  Edinb.  Med.  and  Surg.  Jour.,  xviii.  541. 

3  Ibid.,  xxiv.  3d7.  4  Loc.  sup.  cit. 

6  Lond.  Med.  and  Phys.  Jour.,  xxxii.  403.      6  Ibid.,  xxxiii.  181.       7  Ibid.,  p.  447. 

8  Edinb.  Med.  and  Surg   Jour.,  xviii.  539;  and  ibid.,  xxii.  53. 

s  Dublin  Hosp.  Rep.,  1>22.  '°  Lond.  Med.  and  Phys.  Jour.,liv.  33. 

11  N.  Am.  Med.  and  Snrg.  Jour.,  vii.  306'.  I2  Am.  Med.  Recorder,  vi.  615. 

13  Archives  Gen.,  2eme  Ber.,  xiii.  105. 
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Such  numerous  and  varied  authorities  would  perhaps  have  better 
established  the  efficacy  of  oil  of  turpentine  as  a  remedy  for  childbed 
fever,  had  it  been  certain  that  they  all  referred  to  the  same  disease. 
Of  this  the  proof  is  by  no  means  clear.  Some  cases  were  evidently 
examples  of  that  blood-disease  which  is,  par  excellence,  puerperal  fever ; 
others  were  perhaps  cases  of  peritonitis;  and  others,  again,  instances 
of  that  mere  tympanitic  distension  of  the  bowels  which  is  independent 
both  of  inflammation  and  of  pyaemia,  but  which  is  not  unfrequently 
treated  as  if  it  were  one  of  these.  The  small  credit  which  the  terebin- 
thinate  method  now  enjoys  can  only  be  accounted  for  by  supposing  it 
to  have  been  found  unsuccessful;  for,  in  a  disease  which  usually  de- 
stroys one-third  of  all  that  it  attacks,  a  really  efficacious  method  would 
not  have  been  allowed  to  fall  into  neglect.  The  more  eminent  accou-' 
cheurs  express  no  faith  in  its  efficacy,  or  else  accord  to  it  but  little 
more  than  a  negative  value.  Thus  Blundell  does  not  think  that  it 
aggravates  the  symptoms,  and  Dr.  Meigs  finds  no  objection  to  its  use, 
"seeing  that  the  inconveniences  of  the  practice  are  null,  and  that 
certain  persons  do  appear  to  have  been  rescued  by  it  from  dangerous 
extremity."1 

Yellow  Fever. — The  styptic  and  stimulant  properties  of  oil  of  tur- 
pentine led  probably  to  its  use  in  yellow  fever,  first,  to  arrest  gastric 
hemorrhage,  and  then  to  give  the  system  energy  sufficient  to  carry  it 
safely  through  the  disease.  It  was  first  used  by  Dr.  Physick,  of  Phil- 
adelphia, in  1798.  He  discovered,  says  Rush,  that  ten  drops  of  the 
spirit  of  turpentine  given  every  two  hours  effectually  checked  the 
vomiting,  in  several  instances,  in  patients  who  afterwards  recovered.2 
It  was  also  used  by  Drs.  Chapman,  Hewson,  Jackson,  and  others,  of  the 
same  city,  during  the  epidemic  of  1820,  and  in  the  same  year  by  Drs. 
Waring  and  Kollock  of  Savannah,  but  in  all  of  these  cases  without 
decidedly  favorable  results.  Meanwhile  it  appears  to  have  been  em- 
ployed in  1817,  by  Dr.  Copland,  during  the  prevalence  of  the  disease 
on  board  a  ship  in  which  he  was  a  passenger  from  Sierra  Leone  to 
Cape  Coast  Castle,3  and  was  subsequently  recommended  by  him  in  his 
Dictionary  of  Practical  Medicine,"  where  he  speaks  of  it  as  certainly 
beneficial  when  given  during  the  stage  of  excitement  as  a  purge,  con- 
joined with  other  oils,  and  also  during  the  stage  of  exhaustion  as  a 
styptic  and  stimulant  in  smaller  and  more  frequent  doses.  In  a  letter 
addressed  to  him  by  Dr.  A.  Smith,  a  practitioner  of  Peru,  the  turpen- 
tine treatment  is  spoken  of  as  "signally  successful"  among  the  Indians 
suffering  from  yellow  fever.5  The  remedy  has  also  been  used  by  Dr. 
Gilbert  King,  of  Bermuda,  and  Mr.  Laird,  R.  K,  first  with  a  view  of 
restraining  passive  hemorrhage,  and  afterwards  as  a  general  stimulant, 
and  for  promoting  the  secretions  of  the  skin  and  kidneys.  Mr.  Laird 
states  that  whereas  the  rate  of  mortality  in  164  cases  treated  without 
turpentine  was  1  in  6.Q,  it  was  only  1  in  8.6  of  the  same  number  to 
whom  this  medicine  was  administered.6 

1  On  Childbed  Fevers,  p.  321. 

»  Works,  iv.  96.  3  Times  and  Gazette,  May,  1855,  p.  472. 

4  Amer.  ed.,  iii.  209.  5  Times  and  Gaz.,  loc.  sup.  eit. 

6  Lancet,  Aug.  1853,  p.  183  ;  Times  and  Gaz.,  Apr.  1855,  p.  358,  Jan.  185(3,  p.  45. 
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Typhoid  Fever.— In  1826,  Dr.  Wood,  of  Philadelphia,  originally 
drew  attention  to  the  use  of  spirits  of  turpentine  in  "a  particular 
condition  of  fevers," '  marked  during  the  decline  of  the  attack,  with 
sudden  dryness  of  the  tongue,  tenderness  and  slight  distension  of  the 
abdomen,  a  frequent  and  feeble'  pulse,  wandering  intellect,  and  an 
anxious  suffering  expression  of  countenance.  Under  the  use  of  ten 
or  fifteen  drops  of  oil  of  turpentine,  frequently  repeated,  these  symp- 
toms, which  other  stimulants  were  found  to  aggravate,  began  rapidly 
to  decline,  and  convalescence  shortly  ensued.  Dr.  Wood's  subsequent 
experience,2  and,  we  may  add,  that  of  other  physicians,  tended  to  con- 
firm the  original  conviction,  that  the  medicine  is  effectual  as  a  remedy 
for  the  conditions  of  typhoid  fever  above  described.  Its  mode  of  ac- 
tion appears  to  be,  locally,  that  of  a  healthful  excitant  of  the  intestinal 
ulcers,  promoting  their  cure ;  and  at  the  same  time  that  of  a  genial 
stimulant  of  the  whole  economy. 

In  certain  intestinal  fluxes  it  has  been  recommended  by  Chapman, 
and  particularly  in  dysentery  "when  gangrene  is  menaced,"  and  in 
cholera  infantum  at  a  stage  somewhat  earlier ;  in  chronic  diarrhoea,  he 
adds,  with  such  discharges  as  denote  the  mucous  coat  of  the  intestines 
to  be  chiefly  affected,  "it  is  an  incomparable  remedy."3  According 
to  Kinglake,  Vogt,  and  Paris,  it  is  equally  efficient  in  obstinate  consti- 
potion  attended  with  tympanitis,  vomiting,  and  pain.  In  such  cases 
it  should  be  given  in  the  dose  of  half  an  ounce  with  an  ounce  of 
castor  oil.  In  flatulent  distension  of  the  bowels,  and  particularly  of 
the  colon,  no  other  remedy  is  so  effectual,  whether  it  is  administered 
by  the  mouth  or  by  the  rectum.  In  the  latter  case  an  enema  may  be 
used  consisting  of  from  half  an  ounce  to  an  ounce  of  the  oil  mixed 
with  flaxseed  tea  or  other  similar  excipient. 

Intestinal  Worms. — This  oil  is  justly  considered  one  of  the  most  effi- 
cient among  vermifuge  medicines.  Long  since  Maiden,4  and  afterwards 
Fenwick5  and  Chisholm,  reported  its  success  in  England  against  taenia, 
and  in  this  country  Dr.  Heyward  published  a  case  of  cure  in  1819.6 
But  not  to  dwell  on  particular  instances,  reference  may  be  made  to 
the  summary  of  experience  on  the  subject  furnished  by  Bayle,7  from 
which  it  appears  that  out  of  eighty-nine  cases  reported  by  various 
authors,  seventy-seven  were  cured,  eight  were  improved,  and  in  four 
only  was  the  remedy  inefficient.  Large  doses  of  the  oil  were  generally 
given,  that  is  to  say,  from  half  an  ounce  to  two  or  three  ounces.  In 
most  cases  the  worm  was  discharged  dead.  It  has  also  been  success- 
fully used  for  the  destruction  of  lumbrici  and  ascarides.8  Dr.  Klapp, 
of  Philadelphia,  found  it  very  effectual  in  destroying  worms  in  the 
stomach,  and  removing  symptoms  attributed  to  them,  even  when  none 
of  their  remains  could  be  detected  in  their  evacuations.     He  directed 

1  N.  Amer.  Med.  and  Surg.  Jour..,  i.  272. 

*  Practice  of  Medicine,  4th  ed.,  i.  34G.  s  Therapeutics,  ii.  89. 

4  Mem.  of  Med.  Soc.  London  (1795),  iv.  419. 

5  M«d.-Chir.  Trans.,  ii.  24  (1810).  6  N.  Eng.  Jour.,  viii.  109. 

7  Bibl.  de  Tlurap.,  iv.  555. 

8  Rumsey,  Med.-Chir.  Trans.,  ix.  402  ;  Kexxedy,  Lond.  Med.  Repos.,  Feb.  1823. 
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it  to  be  given  in  doses  of  from  six  to  twelve  drops  three  times  a 
day.1 

'Biliary  Concretions.— The  use  of  oil  of  turpentine  in  cases  of  this 
affection  was  first  proposed  by  Yallisneri,  and  afterwards,  in  1792,  by 
Durande,  of  Dijon,  who  reported  seven  cases  of  its  complete  success. 
He  made  use  of  a  mixture,  sometimes  of  equal  parts  of  the  oil  and 
sulphuric  ether,  and  sometimes  of  two  parts  of  the  former  to  three  of 
the  latter  article.  Of  this  a  teaspoonful  was  to  be  taken  every  morn- 
ing, fasting,  and  followed  by  a  glass  of  whey  or  other  diluent.2  Its 
good  effects  were  also  attested  by  Soemmering,  Kichter,  and  other 
eminent  physicians.3  More  recently  Martin  Solon  has  published  a 
marked  case  of  its  success.4  Some  authorities  contend  that  the  medi- 
cine acts  as  a  solvent  of  the  concretions  in  the  gall-bladder  or  ducts, 
while  others  deny  this  operation,  and  refer  the  effects  observed  to  an 
excited  peristaltic  action  communicated  from  the  duodenum  to  the 
gall-ducts. 

Oil  of  turpentine,  in  consequence  of  its  diuretic  properties,  may  be 
employed  in  dropsy  when  a  direct  action  upon  the  urinary  organs, 
and  especially  upon  the  kidneys,  involves  no  danger.  It  may  be 
given  internally,  or  applied  by  friction  to  the  loins.  It  has  sometimes 
been  used  to  promote  the  discharge  of  small  calculi. 

In  debility  or  jiaralysis  of  the  bladder,  with  incontinence  or  retention 
of  urine,  it  is  a  very  efficient  remedy.  Dr.  Elliotson  has  used  tere- 
binthinate  enemata  successfully  in  some  obstinate  cases  of  amenorrhcea, 
apparently  connected  with  local  causes,  and  independent  of  anaemia. 
Alter  prescribing  the  loss  of  twelve  ounces  of  blood  by  venesection, 
he  directed  an  enema  to  be  administered  consisting  of  half  an  ounce 
of  the  oil  in  a  pint  of  barley  water.  Stimulating  clysters  have  been 
advised  by  Eamsbotham  and  others  to  re-excite  uterine  contractions 
when  they  have  ceased  during  labor,  and  those  containing  oil  of  tur- 
pentine are  probably  the  best. 

Murray  states5  that  oil  of  turpentine  taken  in  honey  had  long  been 
used  by  the  vulgar  as  a  domestic  remedy  for  sciatica  and  rheumatism. 
In  1780  Home  testified  to  its  efficacy  by  the  publication  of  seven  cases 
cured  by  its  means.  Cheyne  also  recommended  it  as  "a  perfect  cure 
for  sciaticas  "  when  taken  in  doses  of  half  an  ounce  at  bedtime,  dur- 
ing four  or  from  that  to  eight  days.6  In  France  it  was  first  recom- 
mended by  Eecamier,  and  afterwards  by  Martinet.7  The  latter  em- 
ployed it  very  extensively  and  with  great  success.  He  states  that 
when  administered  in  cases  of  sciatica  it  produces  a  sense  of  heat  in 
the  stomach,  which  also  extends  itself  along  the  affected  nerve,  and 
that  its  beneficial  effects  are  usually  experienced  within  three  or  four 
days.  If  no  improvement  takes  place  within  a  week,  he  deems  it  un- 
necessary to  prolong  the  use  of  the  remedy.  In  his  hands  the  oil 
effected  a  cure  in  fifty-eight  out  of  seventy  cases  of  sciatica,  and  was 
given  in  doses  of  not  more  than  thirty  drops  three  times  a  day. 

1  Amer.  Med.  Record.,  iii.  155.  2  Bayle,  op.  cit.,  iv.  507. 

3  Diet,  en  60  vol.,  iii.  464.  «  Bull,  de  Therap.,  xxxri.  2f>7. 

5  Apparat.  Medicam.,  i.  27.  6  Lewis,  Mat.  Med.,  ii.  419. 

7  These,  sur  l'emploi,  &c.,  ISIS  ;  Memoire,  &c,  1^-24  aud  1821). 
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Other  proofs  of  its  curative  powers  are  reported  by  Eayer,1  who 
used  it  also  in  facial  neuralgia,  and  by  Laroque,  Dufour,  &c.2  It  was 
prescribed  as  a  remedy  for  epilepsy  by  Latham,3  under  the  impression 
that  in  certain  cases  the  disease  might  depend  upon  worms  or  foul 
bowels  as  a  cause.  Percival4  effected  only  a  temporary  cure  by  its 
use,  in  three  female  patients ;  and  Lithgow*  was  not  much  more  suc- 
cessful. 

Oil  of  turpentine  was  recommended  by  Carmichael  in  the  treatment 
of  syphilitic  iritis,  and  other  deep-seated  inflammations  of  the  eyes,  in 
the  dose  of  a  drachm  three  times  a  day.  In  iritis  he  did  not  regard  it 
as  superior  to  mercury,  or  even  of  equal  efficacy,  but  looked  upon  it 
as  a  valuable  resource  in  cases  which  do  not  admit  of  the  mercurial 
treatment.  There  is  some  reason  to  believe  that  its  benefits,  such 
as  they  were,  depended  upon  its  purgative  operation.  This,  however, 
is  not  the  opinion  of  Flarer,  an  oculist  of  Pavia,  who  asserts  that  the 
remedy  subdues  the  local  pain,  congestion,  and  lachrymation,  even 
when  it  confines  the  bowels.6  Inhalation  of  the  vapor  of  this  medicine 
has  been  proposed  by  Skoda  in  the  treatment  of  pulmonary  gangrene. 
He  reports  four  cases  in  which  it  proved  efficacious.  In  one  of  them 
only  is  the  frequency  or  extent  of  its  use  intimated,  and  in  that  the 
inhalation  was  employed  every  two  hours  for  five  or  ten  minutes  at  a 
time. 

Externally. — Oil  of  turpentine  has  for  a  long  time  been  employed  as 
a  stimulant,  rubefacient,  or  counter-irritant  application,  in  cases  of 
chronic  pain  and  swelling  of  a  rheumatic  origin.  In  these  cases  it  is 
generally  associated  with  olive  oil,  or  camphor,  narcotic  extracts,  &c, 
according  to  the  special  indications  presented.  Dr.  T.  Smith  recom- 
mends the  employment  of  alkaline  turpentine  (or  camphene)  baths 
in  chronic  rheumatism,  lumbago,  sciatica,  gout,  &c.  To  prepare  them 
he  directs  that  one  or  two  pounds  of  washing  soda,  with  from  three  to 
eight  ounces  of  oil  of  turpentine,  be  added  to  a  warm  water  bath, 
which  is  to  be  repeated  every  second  day.7  Baths  of  turpentine  vapor 
for  rheumatic  affections  have  been  proposed  by  Chevandier,  in  conse- 
quence of  his  observing  that  the  workmen  in  the  factories  of  Die  cured 
themselves  of  these  disorders  by  undergoing  a  sweating  process  in  the 
furnace-chambers  where  the  air  is  saturated  with  turpentine  vapors, 
at  a  temperature  of  170°  to  180°  F.  He  claims  to  have  been  success- 
ful in  imitating  this  method.  Patients,  he  says,  can  readily  endure 
the  bath  at  140°  to  160°  F.  for  twenty  or  twenty-five  minutes.  Its 
effects  are  those  of  the  hot-air  bath,  with  the  addition  of  a  lively  itch- 
ing, and  sometimes  an  eruption  of  the  skin.8  The  late  Dr.  Hartshorne, 
of  Philadelphia,  proposed  as  a  powerful  stimulant  and  vesicant,  a  pre- 
paration made  by  boiling  together  oil  of  turpentine  and  powdered 
cantharides,9  and  which  has  since  become  officinal  under  the  name  of 
Linimentum  Cantharidis.    It  excites  pain  within  half  an  hour,  and 

1  Med.  and  Pliys.  Jour.,  Ixv.  45.  2  Baylf,  op.  cat. 

8  On  Diabetes  (1811),  P-  241.  *  Edinb.  Med.  and  Surg.  Jour.,  ix.  271. 

'    5  Ibid.,  xi.  300.  6  Bull,  de  Therap.,  xiii.  269. 

7  Bbaithwaite's  Retros.  (Am.  ed.),  xxi.  355. 

8  Aroh.  Gen  ,  -Jeme  ser.,  xxviii.  80.  9  Eclectic  Repertory,  i.  94. 
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vesicates  within  four  hours.  It  is  very  apt,  however,  "to  produce 
troublesome  if  not  dangerous  vesication,"  unless  diluted  with  olive  or 
linseed  oil.  It  was  originally  employed  as  a  stimulant  of  the  skin  of 
the  extremities  in  the  advanced  stages  of  typhoid  diseases,  and  also  in 
some  cases  of  cholera  infantum. 

Oil  of  turpentine,  warmed,  is  a  valuable  application,  as  an  epithem, 
in  puerperal  peritonitis,  and  in  cases  of  simple  flatulent  distension  of  the 
abdomen. 

Burns.  It  would  appear  that  oil  of  turpentine  was  long  a  popular 
remedy  for  burns,  among  the  operatives  of  Birmingham  and  Wolver- 
hampton, in  England,  who  were  so  well  acquainted  with  the  benefits 
attending  its  early  application,  that  they  commonly  kept  it  in  their 
workshops.1  It  was,  however,  first  introduced  to  professional  notice 
by  Kentish,  in  1797.2  He  directed  the  burnt  part  to  be  first  washed 
with  spirits  of  turpentine,  and  then  covered  with  a  cloth  spread  with 
a  mixture  of  basilicon  ointment  and  oil  of  turpentine  sufficient  to 
reduce  it  to  the  consistence  of  a  soft  ointment.  This  dressing  was  not 
to  be  removed  for  twenty-four  hours,  and  then  only  for  as  long  a  time 
as  might  be  necessary  to  apply  a  fresh  one,  after  washing  the  part 
with  warm  laudanum  and  spirits  of  turpentine.  The  renewal  of  this 
application  was  to  be  made  so  long  only  as  was  necessary  to  establish 
a  healthy  action  of  the  part,  after  which  mild  or  astringent  dressings 
were  to  be  employed.  Kentish  applied  his  ointment  both  to  superfi- 
cial burns  and  to  those  which  had  destroyed  in  a  greater  or  less  degree 
the  vitality  of  the  part.  Its  advantages  over  the  other  methods  were 
claimed  to  be  that  it  cures  more  rapidly  and  with  less  pain;  and 
experience  seems  to  have  established  its  claims  to  be  used,  if  not  as  an 
exclusive  method,  at  all  events  as  one  far  superior  to  the  sedative  and. 
antiphlogistic  plan  which  sprang  from  a  false  theory,  and  which,  in 
virtue  of  that  power  which  false  theories  exert  even  after  their  extinc- 
tion, has  continued  to  influence  the  medical  world  to  the  present  time. 
To  the  influence  of  this  theory  must  mainly  be  attributed  the  long 
neglect  of  the  stimulant  method  of  treating  burns.  In  1831,  and 
again  in  1838,  Dr.  Greenhow  called  attention  anew  to  its  value,  insist- 
ing particularly  on  the  importance  of  applying  the  ointment  in  such  a 
manner  as  perfectly  to  exclude  the  air  throughout  the  whole  course 
of  the  treatment.3  In  this  precaution,  which  indeed  was  not  overlooked 
by  Kentish,  we  may  perceive  an  element  of  cure  which  the  plan  under 
consideration  has  in  common  with  that  of  the  raw  cotton,  flour,  and 
similar  dressings. 

Prompted  by  the  apparent  analogy  between  erysipelas  and  a  super- 
ficial hum,  Dr.  Meigs  supposed  that  a  remedy  which  had  proved  so 
serviceable  in  the  latter  would  also  cure  the  former.  He  accordingly 
employed  Kentish's  ointment  {Linimentum  Terebinthinae)  in  erysipelas, 
with  excellent  results.4  In  frost-bite,  before  inflammatory  symptoms 
occur  (chilblain),  or  after  they  have  been  succeeded  by  a  dull  livid 

1  Med.  and  Phys.  Jour.,  v.  236. 

2  An  Essay  on  Burns,  in  two  Parts,  &c,  1797  and  1800. 

3  Lond.  Med.  Gaz.,  Oct.  1831,  p.  49  ;  and  Oct.   1838,  p.  82. 

4  N.  Am.  Med.  and  Sure    Jour.,  vi.  76. 
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color  and  other  indications  of  feeble  action  in  the  part,  terebinthinate 
applications  are  superior  to  all  others.  Gangrene  has  been  treated 
with  compresses  soaked  in  oil  of  turpentine,  either  pure  or  to  which 
powdered  cinchona  or  oak  bark  had  been  added.  Thielmann  states 
that  he  used  this  remedy  with  great  success  in  3-42  cases  of  carbuncle, 
during  a  period  of  eight  years.  He  employed  a  mixture  composed  of 
an  ounce  of  oil  of  turpentine  and  one  of  tincture  of  camphor,  the  yelk 
of  an  egg,  and  a  pint  of  chamomile  tea.  This  he  applied  in  every 
stage  of  the  disease,  upon  a  thick  pad  of  charpie,  which  was  then 
covered  with  oiled  silk.  This  dressing  excites  a  slight  sense  of  burn- 
ing, which,  however,  quickly  subsides :  "  the  epidermis  softens,  and 
the  slough  separates  without  the  necessity  of  the  crucial  incision."1 
"When  deafness  depends  upon  dryness  of  the  auditory  canal  and  a 
deficient  secretion  of  cerumen,  a  drop  or  two  of  this  oil,  mixed  with 
an  equal  quantity  of  almond  or  olive  oil,  will  sometimes  restore  the 
function  of  the  part.  Dr.  Geddings,  of  Charleston,  speaks  highly  of 
the  efficacy  of  oil  of  turpentine  as  a  remedy  for  the  sore  mouth  produced 
by  mercury.2  For  this  purpose  it  may  be  applied  pure  to  the  ulcerated 
surface  by  means  of  a  camel's  hair  brush,  or  an  emulsion  containing  it 
may  be  used  as  a  wash  or  gargle. 

Administration. — The  dose  of  oil  of  turpentine  as  a  stimulant  is 
from  five  to  twenty  or  thirty  drops  three  or  four  times  a  day,  and  as 
an  anthelmintic  from  two  to  four  fluidrachms  every  half  hour  until  two, 
three,  or  four  doses  are  given.  It  may  be  prescribed  in  emulsion  with 
yelk  of  egg,  gum  and  sugar,  and  some  aromatic  water  as  a  vehicle. 
The  addition  of  a  few  drops  of  creasote,  cajeput  oil,  or  tincture  of  cap- 
sicum, tends  to  prevent  nausea,  and  from  ten  to  twenty  drops  of  oil 
of  rosemary  render  it  less  disagreeable.  A  liniment  of  turpentine 
with  acetic  acid  will  be  found  a  useful  rubefacient.  It  is  made  by 
mixing  equal  weights  of  oil  of  turpentine,  acetic  acid,  and  liniment  of 
camphor. 


CREASOTUM.— Creasote. 

Description. — Creasote  (septa*,  flesh,  and  swfo,  I  preserve)  was  dis- 
covered by  Reichenbach,  of  Blankso,  in  1832.  It  is  procured  by  the 
dry  distillation  of  various  vegetable  as  well  as  animal  substances,  but 
is  officinally  described  to  be  obtained  from  wood-tar.  It  is  a  colorless, 
oily  liquid,  of  a  peculiar,  disagreeable,  and  penetrating  odor,  resembling 
that  of  wood  smoke,  and  has  a  burning,  acrid  taste,  which  is  perceived 
throughout  the  whole  extent  of  the  buccal,  nasal,  and  pharyngeal 
mucous  membrane.  Its  specific  gravity  at  68°  F.  is  1.037.  It  boils 
at  397°  F.,  and  is  not  frozen  at  — 17°  F.  It  burns  briskly  in  the  air, 
emitting  large  volumes  of  smoke.  Creasote  coagulates  albumen,  but 
exerts  no  action  upon  fibrin.  It  is  soluble  in  alcohol,  ether,  the  vola- 
tile and  fixed  oils,  acetic  acid,  and  alkaline  solutions,  and  acts  as  a 
solvent  of  iodine,  phosphorus,  sulphur,  and  the  resins.     With  water 

1  Times  and  Gaz.,  Sept.  1855,  p.  325.  2  Am.  Jour,  of  Med.  Sci.,  vii.  266. 


624:  GENERAL    STIMULANTS.  [CLASS 

it  forms  two  solutions,  the  one  containing  one  part  of  creasote  to  eighty 
of  water,  the  other  one  part  of  water  to  ten  of  creasote.  To  this  pe- 
culiarity is  due  its  property  of  preserving  flesh  from  decomposition ; 
and  its  entering  into  the  composition  of  smoke  and  wood  vinegar 
renders  them  antiseptic. 

Action.  On  Plants. — Miguet1  states  that  plants  die  when  they  are 
watered  with  a  solution  of  creasote.  A  young  and  vigorous  rose-bush, 
in  full  bloom,  when  thus  treated,  withered  in  the  course  of  eight  days. 
A  few  drops  of  the  same  solution,  applied  to  a  red  rose,  deprived  it 
both  of  color  and  life. 

On  Animals. — Small  fish  die  speedily  in  two  ounces  of  water  con- 
taining twelve  drops  of  creasote.  Flies,  wasps,  spiders,  and  other  in- 
sects, show  signs  of  great  uneasiness  at  the  contact  of  creasote  water, 
and  at  length  die  in  spasms. 

This  substance  acts  as  an  energetic  poison  upon  dogs.  Miguet  gave 
daily,  to  a  dog  two  months  old,  eight  drops  of  diluted  creasote.  Its 
depressing  effects  were  visible  in  the  slow  and  painful  gait  of  the  ani- 
mal, and  the  occurrence  of  frequent  nausea,  with  tremulousness  and 
emaciation.  Cormack  found  that  when  given  to  dogs,  in  doses  of 
thirty  drops,  it  produced  salivation,  vertigo,  muscular  twitching,  and 
insensibility.  The  same  dose,  administered  to  arabbit,  occasioned  vio- 
lent convulsions  and  speedy  death.2  In  Miguet's  experiments  a  dose 
of  two  drachms,  administered  to  a  young  dog,  gave  rise  to  signs  of  dis- 
tress, a  fixed  look,  vertigo,  dulness,  and  indifference.  The  respiration 
was  labored,  whining,  and  irregular;  a  secretion  of  mucus  appeared 
to  obstruct  the  air-tubes  and  hung  from  the  mouth ;  eructation  and 
violent  retching  ensued.  At  the  expiration  of  two  hours  the  breath- 
ing became  extremely  laborious  and  interrupted  by  long  intervals, 
the  limbs  were  tremulous  and  jerking,  and  death  speedily  ensued. 
The  principal  lesions  discovered  was  universal  vascular  injection  of 
the  gastro-intestinal  mucous  membrane.  The  lungs  were  gorged  with 
blood,  and  in  the  heart  and  great  vessels  this  fluid  was  more  firmly 
coagulated  than  usual. 

The  effects  were  much  more  rapid  and  serious  when  creasote  was 
injected  into  the,  bloodvessels.  When  a  drachm  of  the  liquid  was 
thrown  into  a  vein,  the  heart  abruptly  ceased  to  beat.  Thirty  drops 
used  in  a  like  manner  produced  convulsions  and  death.  In  the  arte- 
rial circulation  the  effects  were  less  prompt  and  fatal.  The  breathing 
became  labored  and  hurried,  and  there  was  vertigo  followed  by  stupor. 
These  phenomena  appeared  to  depend  in  a  great  degree  upon  the  re- 
markable property  possessed  by  creasote  of  coagulating  the  blood.  A 
drachm  and  a  half  of  the  liquid  was  injected  into  the  carotid  artery 
of  a  dog.  In  half  an  hour  the  animal  became  drowsy  and  was  con- 
vulsed, but  at  length  recovered.  In  another  experiment  twelve  drops 
of  creasote  were  injected  in  a  like  manner.  The  animal  uttered  a 
sharp  cry,  during  a  few  seconds  breathed  low  and  hard,  and  then  ap- 
peared to  become  insensible.     He,  however,  did  not  die.     In  neither 

1  Chemical  and  Medical  Researches  on  Creasote.     Translated  by  W    Wethj-rill 
M.  D.     Philadelphia,  1835.  '        ' 

2  A  Treatise,  &c  ,  on  Creasote.     By  J  Rose  Cokmack.     Edinburgh,  1836. 
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of  these  cases  did  hemorrhage  take  place  from  the  artery,  although  no 
ligature  had  been  applied.  This  circumstance  is  not  to  be  attributed 
altogether  to  the  styptic  power  of  the  creasote  employed,  since  it  has 
been  proved  by  numerous  experiments  that  the  coagulability  of  the 
blood  in  the  lower  animals  is  vastly  greater  than  in  man,  a  fact  which 
explains  the  apparent  success  of  various  styptic  nostrums  when  tested 
by  experiments  similar  to  those  here  related.  Kohler  of  Warsaw 
performed  an  experiment  upon  himself  in  order  to  test  the  styptic 
property  of  creasote.  Having  made  in  his  own  arm  an  incision  an 
inch  in  length  by  three  or  four  lines  in  depth,  he  applied  creasote 
water  to  it  freely,  but  produced  no  other  effect  than  a  painful  smart- 
ing. A  drop  of  pure  creasote  was  then  introduced  between  the  lips 
of  the  wound,  which  became  very  painful,  and  its  surface  was  covered 
with  grayish-white  flocculi.  The  flow  of  blood  stopped,  then  broke 
out  afresh,  but  soon  afterwards  ceased  permanently.  The  wound 
remained  painful  and  inflamed,  but  healed  without  further  accident.1 

On  Man. — The  experiment  just  described  represents  the  action  of 
creasote  in  part.  More  generally,  when  applied  pure  to  a  mucous  mem- 
brane, or  to  the  denuded  cutis,  it  acts  as  a  powerful  irritant  and  even 
as  a  caustic,  exciting  a  burning  pain,  covering  the  surface  of  parts  de- 
void of  epidermis  with  a  whitish  film  formed  of  coagulated  albumen, 
and  even  producing  ulceration.  Wherever  the  skin  is  naturally  deli- 
cate, or  is  rendered  susceptible  by  disease,  this  application  is  very 
severe.  Upon  the  conjunctiva  it  becomes  intolerable,  and  when  ap- 
plied to  the  tongue  it  occasions,  as  already  stated,  a  powerful  burning 
sensation.  The  taste  is  so  penetrating  and  peculiar  that  it  can  readily 
be  detected  in  a  solution  of  one  part  of  creasote  in  ten  thousand  of 
water. 

When  creasote  is  swallowed  in  large  quantity,  it  occasions  severe 
%  and  even  alarming  symptoms.  There  appears  to  be  only  one  case 
of  its  fatal  poisonous  effects  on  record,  and  in  that  the  quantity  of 
creasote  swallowed  was  two  drachms.  Death  took  place  in  thirty-six 
hours.2  Strumpf  speaks  of  a  woman  sixty  years  of  age  who  took  "  a 
considerable  quantity"  of  creasote  by  mistake.  She  was  immediately 
attacked  by  severe  colicky  pains,  and  within  three  hours  had  up- 
wards of  forty  very  painful  and  bloody  stools.  She  recovered  under 
the  use  of  oil,  milk,  and  opium.  In  smaller,  or  medicinal  doses,  it  has, 
according  to  Headland,  "a  double  action,  being  anodyne  like  hydro- 
cyanic acid,  and  a  mucous  stimulant  like  turpentine."  In  doses  of 
from  one  to  two  drops  it  produces  a  slight  and  temporary  burning  in 
the  fauces  and  oesophagus.  When  large'  doses  have  been  continued 
for  some  time,  they  are  apt  to  occasion  dulness,  giddiness,  fainting,  and 
some  excitement  of  the  circulation,  with  difficulty  of  breathing,  nausea 
or  retelling,  muscular  lassitude,  yawning  and  constipation.  The  urine 
is  generally  augmented  in  quantity,  but  in  diabetes  is  said  to  be  di- 
minished under  the  influence  of  creasote.  This  secretion  is  often 
darkened  by  it,  as  if  it  were  colored  by  Indian  ink,  and  exhales  the 
odor  of  the  medicine.     Sometimes  also  it  occasions  micturition  and 

1  Strumpf,  Handbuch,  i   903.  2  London  Times,  June  17th,  1839. 
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even  strangury.  The  quantity  required  to  produce  these  toxical  effects 
varies  extremely.  In  some  'instances  a  single  drop  seems  to  have 
been  sufficient,  and  in  others  as  much  as  forty  or  even  eighty  drops 
have  occasioned  no  bad  consequences.  Such  discordant  effects  are 
scarcely  explicable  unless  upon  the  supposition  that  the  medicine 
employed  was  of  various  degrees  of  strength,  that  its  powers  are 
neutralized  by  habit,  or  that  the  stomach  contained  food  in  some 
cases,  and  not  in  others.  The  vapor  of  creasote  when  inhaled  is  said 
to  occasion  stupor.1  Corneliani  relates  the  case  of  a  woman  who  was 
attacked  with  faintness,  trembling,  efforts  at  vomiting,  palpitation 
of  the  heart,  &c,  in  consequence  of  the  continued  application  of  crea- 
sote water  to  a  large  ulcer  of  the  leg. 

Remedial  Employment.  Vomiting. —  Creasote  was  first  employed 
to  counteract  this  symptom,  as  it  occurred  in  cholera,  by  Dr.  Elliot- 
son,2  who  states  that  his  discovery  of  its  anti-emetic  property  "was  not 
the  result  of  reasoning,"  but  of  experiment.  He  subsequently  made 
use  of  it  in  other  forms  of  vomiting  independent  of  gastric  inflamma- 
tion, and  found  that  no  medicine  was  at  all  comparable  to  it  in  allay- 
ing this  symptom.  He  knew  it  to  succeed  where  hydrocyanic  acid 
had  failed,  and  especially  in  nervous  vomiting,  the  vomiting  of  preg- 
nancy, in  cases  of  obstructed  bowels,  and  even  in  those  of  arsenical 
poisoning.  He  usually  began  with  a  dose  of  one  or  two  drops,  and  if  this 
was  rejected  it  was  immediately  renewed.  Weber  confirms  this  state- 
ment of  its  efficacy  so  far  as  the  vomiting  in  cholera  is  concerned.  He 
gave  one  or  two  drops  every  two  hours  with  mucilage  of  salep  or  gum 
Arabic.3  Dr.  Burne  found  it  peculiarly  useful  in  relieving  the  morn- 
ing sickness  of  intemperate  persons.4  According  to  Dr.  Neligan,  in 
the  obstinate  vomiting  of  sea-sickness,  this  remedy  has  been  found 
useful  by  some,  and  in  man}'-  nostrums  of  the  present  day,  for  prevent- 
ing sea-sickness,  creasote  is  a  principal  ingredient.  To  alhny  the  inor- 
dinate thirst  and  excessive  craving  for  food  in  diabetes,  creasote  is  one 
of  the  most  certain  medicines  that  can  be  employed.3  According  to 
Eayer,  it  palliates  the  obstinate  vomiting  so  frequently  met  with  in 
Bright's  disease.  In  chronic  affections  and  even  in  malignant  ulcera- 
tion of  the  stomach,  McLeod  found  it  very  useful,  although  less  effi- 
cient than  hydrocyanic  acid.6 

Hemorrhages. — The  first  employment  of  creasote  as  a  haemostatic 
was  in  external  hemorrhages.  Miguet  had  already,  in  1835,  shown 
its  power  of  arresting  the  flow  from  a  bleeding  surface.  His  state- 
ment has  been  confirmed  by  numerous  observers.  Burdach  applied 
it  with  perfect  success  in  hemorrhage  from  a  gangrenous  ulcer  ;7  Thom- 
son, in  bleeding  from  a  cancerous  ulcer  of  the  os  uteri,  mixed  with  a 
solution  of  gum  tragacanth,  and  applied  to  the  part  upon  a  sponge  ;8 
Daser,  in  hemorrhage  after  the  operation  of  lithotomy;9  and  many- 
other  examples  to  the  same  purpose  might  be  cited.     Its  influence 

1  Corneliani,  Br.  and  For.  Med.  Rev.,  i.  265. 

*  Med.-Chir.  Trans.,  xix.  217.  3  Bull   de  Tht-r.,  xlvi   184. 

4  Lond  Med   Gaz..  xxii   (*0S  5  Medicines  and  their  Uses,  4th  ed    p  336 

6  Lond    Med   Gaz  ,  xvi    598  •Month   Jour,  of  Med    Sci ',  ii    411!)." 

o  Times  and  Gaz.,  Aug.  1854.  p.  213.      9  Edinb.  Med.  and  Surg.  Jour.   Oct.  1841 


V.]  CREASOTUM. 


627 


upon  internal  hemorrhages  seems  to  be  quite  as  great,  if  not  still  more 
decided.  Dr.  Allnatt  used  it  successfully  to  arrest  the  bleeding  of  in- 
ternal piles.  Dr.  Wragg,  of  Charleston!  has  reported  fourteen  cases, 
including  hemorrhage  from  the  lungs,  bowels,  bladder,  and  uterus,  in 
which  it  was  given  internally,  and  which  appear  to  demonstrate  its 
haemostatic  virtues.1  Arendt  found  it  very  useful  in  menorrhagia  in 
non-pregnant  women,  and  in  some  cases  of  unavoidable  hemorrhage 
due  to  placenta  previa.2 

Chronic  Pulmonary  Affections. — "When  first  introduced,  creasote  was 
reputed  to  be  curative  of  pulmonary  consumption,  but  a  more  extended 
observation  of  its  effects  proved  that  it  had  no  influence  beyond  pro- 
ducing a  diminution  of  the  bronchial  secretion,  and,  in  so  far,  a  miti- 
gation of  the  cough.  In  bronchorrhcea,  however,  and  in  the  chronic 
catarrhs  of  old  persons  and  those  of  a  loose  phlegmatic  habit,  the 
remedy  proves  useful  both  when  given  by  the  stomach  and  when 
inhaled.  It  is,  however,  less  efficient  and  less  easily  tolerated  than 
other  terebinthinate  medicines,  and  especially  copaiba. 

In  diabetes  mellitus  creasote  has  been  recommended  by  Berndt,  and 
it  does  indeed  appear  to  moderate  in  some  degree  the  urinary  dis- 
charge; but  this  effect  is  more  unequivocally  manifested  in  simple 
diuresis,  or  polyuria.  Like  the  oil  of  turpentine,  creasote  possesses 
anthelmintic  properties,  and  has  been  successfully  employed  for  the 
expulsion  of  taenia,  lumbrici,  and  other  intestinal  worms,  but  it  pos- 
sesses no  evident  superiority  over  the  medicine  named,  if  indeed  it  is 
equally  efficient.  It  has  been  recommended  by  Budd  in  gastric  fer- 
mentation productive  of  sarcinae;  but  Kuchenmeister  says  that  it  is  of 
no  value.  Dr.  Elliotson  reports  several  cases  of  neuralgia  affecting 
the  spinal  or  facial  nerves,  in  which  it  appeared  to  effect  a  cure  alter 
other  remedies  had  failed.3  The  success  obtained  by  Eeich  in  gouty 
and  rheumatic  disorders  from  a  tincture  of  soot  prepared  in  a  peculiar 
manner,  induced  him  to  try  the  internal  use  of  creasote  in  these 
affections.  He  made  the  first  trial  upon  himself,  for  the  relief  of  a 
terebrating  pain,  with  numbness  and  partial  insensibility  of  the  right 
leg,  produced  by  cold.  The  attack  resisted  all  the  treatment  employed 
until  he  began  the  use  of  creasote,  which  in  nine  days  brought  it  to  a 
termination.  Another  case  of  rheumatism  affecting  several  of  the 
larger  joints,  and  occurring  in  a  lady,  was  cured  by  the  same  means. 
Marcus  also  recommended  the  medicine  in  atonic  forms  of  rheumatic 
disease.4  In  fact,  all  the  forms  of  this  affection  which  are  free  from 
decided  inflammatory  action,  are  probably  benefited  by  creasote,  as 
they  also  are  by  the  oil  of  turpentine. 

Toothache. — When  this  complaint  depends  upon  inflammation  of  the 
nervous  pulp  itself,  the  application  of  pure  creasote  generally  miti- 
gates or  quite  relieves  the  pain.  Eeichenbach  first  suggested  the  use 
of  a  mouth-wash  of  creasote  water;  but  Saunders5  afterwards  recom- 
mended that,  when  the  nerve  was  exposed,  a  small  piece  of  cotton  wet 
with  creasote  should  be  introduced  into  the  carious  cavity,  but  not  in 

1  Charleston  Journal,  i.  121.  2  Brit,  and  For.  Med  -Chir.  Rev.,  xii.  558. 

3  Bled.-Chir.  Trans  ,  xix    222. 

4  RlECKE,  Die  neuein  Arzueimittel.,  p.  256.  5  Lond.  Med.  Gaz  ,  xxii.  170. 
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such,  a  manner  as  to  exert  much  pressure.  Care  should  also  be 
taken  to  protect  the  gums,  cheek,  and  tongue  from  the  corrosive  action 
of  the  liquid.  This  effect  may  be  obviated  by  using  a  mixture  of  fif- 
teen parts  of  creasote  to  ten  parts  of  collodion.  It  was  at  first  supposed 
that  the  creasote  exerted  an  antiseptic  influence,  preventing  the  exten- 
sion of  the  existing  caries;  but  this  impression  was  probably  erro- 
neous. In  cases  of  rheumatic  odontalgia  a  mouth- wash  containing 
creasote  alleviates  the  pain.  The  same  preparation  is  also  useful  to 
correct  fetor  of  the  breath. 

Leucorrhcea. — In  many  cases  of  the  chronic  form  of  this  affection 
injections  of  creasote  water  have  been  found  successful  after  the  failure 
of  other  remedies.  Schmalz,  Most,1  and  Allnatt2  bestow  great  com- 
mendation upon  this  plan  of  treatment.  The  last-named  writer  used 
the  following  formula  for  an  injection:  R.  Creasoti,  liq.  potass,  aa  l'S,j ; 
sacch.  alb.  gr.  cxx.  Mix  m  a  mortar,  and  add  by  degrees  mist,  camphor 
f  svj.  It  is  advised  to  use  in  the  above  mixture  at  first  only  ten  min- 
ims of  creasote.  In  gleets,  Arendt  found  three  or  four  injections  of  a 
mixture  containing  two  or  three  drops  of  creasote  to  an  ounce  of 
mucilage  sufficient  to  effect  a  cure. 

In  deafness  depending  upon  a  scanty  secretion  of  cerumen,  Cur- 
tis found  this  remedy  to  act  as  a  useful  stimulant,  and  restore  the 
impaired  function.  If  the  auditory  canal  is  obstructed,  it  must  first 
be  cleansed  with  soap  and  water,  after  which  its  internal  surface 
should  be  touched  night  and  morning  with  a  mixture  of  one  part  of 
creasote  to  four  parts  of  almond  oil.3  Burns  have  been  advantageously 
treated  by  means  of  lotions  of  creasote  water,  with  compresses  wet 
with  this  liquid,  or  with  creasote  ointment,  as  they  have  with  the  tere- 
binthinate  preparations  described  in  another  place.  The  same  appli- 
cations are  often  useful  in  chilblains,  and  also  in  erysipelas.  In  atonic, 
indolent,  and  varicose  ulcers  this  remedy,  of  various  degrees  of 
strength,  and  in  the  several  forms  above  mentioned,  has  been  found 
to  act  as  a  wholesome  stimulant  by  Reichenbach,  Heyfelder,  Berthelot,4 
Fife,5  and  others.  It  is  peculiarly  applicable  to  such  as  have  flabby, 
fungous  granulations,  an  ichorous  discharge,  a  tendency  to  gangrene, 
or  a  connection  with  caries  of  the  subjacent  bones.  In  cancerous  ulcers 
creasote  has  been  found  useful,  for  the  purpose  of  correcting  their 
fetor,  and  sustaining  the  tissues  against  the  progress  of  the  destructive 
ulceration.  Its  antiseptic  virtue  has  also  been  employed  to  correct 
the  fetor  of  certain  discharges.  Thus,  Haybach  recommended  that  in 
gangrene  of  the  mouth  the  affected  part  should  be  touched  with  crea- 
sote on  a  fine  camel's  hair  brush.6  Elliotson  used  the  pure  preparation 
in  mercurial  stomatitis,  and  injected  a  solution  of  it  into  the  nostrils 
with  equal  success,  in  a  case  of  chronic  glanders  affecting  the  nostrils 
and  frontal  sinuses,  with  pain  and  a  fetid  discharge.  The  antiseptic 
qualities  of  creasote  also  render  it  useful  as  a  means  of  correctin 2  the 
fetor  and  counteracting  the  tendency  to  putrefaction  of  bodies  used  for 
anatomical  purposes.     With  the  latter  object  it  has  been  injected  into 

'  Rifcke,  op.  cit.  2  Lond.  Med.  Gaz.,  xxv.  847 

3  Lancet,  1838-39,  i.  32«.  *  Rikcke,  op.  cit. 

5  Lond.  Med.  Gaz.,  xxii.  63.  6  Bull,  de  Th.'rap  ,  xlvi.  44. 
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the  bloodvessels.  It  is  best  adapted  for  the  preservation  of  the  nervous 
centres. 

Cutaneous  Eruptions. — Many  diseases  of  the  skin  have  been  success- 
fully treated  by  the  use  of  lotions  or  ointments  of  creasote.  A  large 
number  of  authorities  testify  to  its  efficacy  in  the  cure  of  scabies,  but 
it  does  not  appear  to  have  any  advantage  over  other  methods  which 
are  less  expensive  and  at  the  same  time  less  uncertain  in  their  effects. 
It  sometimes  acts  very  favorably  in  allaying  the  intense  itching  of 
prurigo,  and  more  decidedly  even  in  cases  of  chronic  eczema.  Martin- 
Solon  reported  the  cure  of  a  case  of  general  ichthyosis  by  its  use,  and 
statements  are  not  wanting  of  its  favorable  influence  as  a  local  applica- 
tion in  lupus  and  also  in  the  Greek  elephantiasis.  In  spite  of  these  and 
other  examples  of  its  utility,  the  remedy  has  not  been  generally 
adopted  into  the  list  of  medicines  whiqh  are  most  approved  by  physi- 
cians devoted  to  the  treatment  of  skin  diseases. 

Warts,  &c. — Eainey  found  pure  creasote  an  efficient  remedy  for 
these  excrescences,  when  they  were  thoroughly  moistened  with  it  and 
then  covered  for  two  days  with  a  strip  of  adhesive  plaster.  The  appli- 
cation rendered  them  soft  and  friable,  and  so  easily  broken  down  by 
friction  that  after  several  applications  of  it  they  were  quite  eradicated.1 
It  has  also  been  used  in  a  similar  manner  for  the  cure  of  corns,  by 
Vetter,  of  Berlin.  Eeichenbach  found  it  a  successful  application  to 
condylomata.  Thorsten  employed  it  with  good  results  for  the  removal 
of  nsevi  materni.  He  applied  it  to  the  tumor  in  a  lotion  of  variable 
strength,  on  compresses,  and  several  times  a  day.  Its  first  effect  was 
to  produce  excoriation  ;  ulceration  followed,  and  the  tumor  shrank 
and  disappeared,  leaving  a  smooth  cicatrix  behind  it. 

The  smell  of  creasote  is  best  removed  from  the  fingers  by  washing 
them  with  chlorinated  water.  Its  poisonous  effects  may  be  combated 
by  stimulants  such  as  wine,  coffee,  ether  and  its  preparations. 

Administration. — Creasote  may  be  given  in  pill  or  in  emulsion ; 
the  former  mode  is  the  less  eligible  of  the  two.  It  is  said  to  be  most 
readily  miscible  with  water  by  means  of  an  equal  quantity  of  liquor 
potassae;  to  this  some  aromatic  water  or  tincture  and  a  little  syrup 
may  be  added,  to  disguise  the  taste.  The  same  object  is  in  a  mea- 
sure fulfilled  by  the  creasote  mixture  of  the  British  Pharmacopoeia, 
viz:  Creasote  and  acetic  acid,  of  each  i^xvj ;  spirit  of  juniper,  f3ss; 
syrup,  fsj  ;  water  fsxv.  Mix  the  creasote  with  the  acid,  add  gradu- 
ally the  water,  and  lastly  the  syrup  and  spirit.  Each  fiuidounce  con- 
tains "ij  of  creasote.  The  dose  of  creasote  is  one  or  two  drops,  repeated 
at  intervals  of  one  or  two  hours,  or  only  two  or  three  times  a  day, 
according  to  the  exigencies  of  the  case.  It  may  be  gradually  increased 
to  nine  or  ten  drops.  Sometimes  a  single  drop  disagrees  with  the 
stomach,  while  in  other  cases  forty  and  even  ninety  drops  a  day  have 
been  taken  with  impunity. 

1  Lancet,  Dec.  1856,  p.  545. 
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A  MM  ONI  JE    CARBON  AS.  —  Carbonate  of  Ammonia. 

History.— This  medicine  is  said  to  have  long  been  known  to  the 
Hindoos.  It  is  prepared  by  the  Tamools  according  to  the  following 
formula :  Take  of  sal  ammoniac  one  pollum,  chalk  two  pollums,  dry 
the  ingredients  carefully,  then  mix  them  and  sublime  with  a  strong 
heat.1  °  In  Europe  it  was  first  described  in  the  thirteenth  century  by 
Raymond  Lulli.  He  prepared  it  from  putrid  urine,  whence  it  was 
called  spiritus  urinas.  Its  chemical  composition  was  determined  by 
Berzelius  in  1785. 

Preparation. — When  sal  ammoniac  (muriate  of  ammonia)  is  ex- 
posed to  heat  in  an  iron  retort  with  chalk  (carbonate  of  lime),  a  double 
decomposition  takes  place,  and  carbonate  of  ammonia  is  sublimed. 
This  substance  is  not,  however,  a  simple  carbonate,  but  rather  a 
hydrated  sesquicarbonate,  consisting  of  three  equivalents  of  carbonic 
acid,  two  of  ammonia,  and  two  of  water.  According  to  another  view 
of  its  composition,  it  is  formed  of  one  equivalent  of  the  neutral  car- 
bonate, one  equivalent  of  the  bicarbonate,  and  three  equivalents  of 
water. 

Properties. — Carbonate  of  ammonia  occurs  in  commerce  in  the 
form  of  white,  dry,  hard,  translucent  lumps,  of  a  fibrous  crystalline 
texture.  Its  smell  is  pungent,  but  less  so  than  that  of  caustic  am- 
monia, and  its  taste  is  acrid  and  alkaline,  producing  a  protracted  irri- 
tation in  the  throat.  By  exposure  to  the  air  it  becomes  converted 
into  a  dull  white  pulverulent  mass,  of  inferior  ammoniacal  pungency, 
and  which  is  the  bicarbonate  of  ammonia.  It  is  soluble  in  four  parts 
of  water  at  60°  F.,  and  also  in  proof  spirit,  but  is  imperfectly  soluble 
in  pure  alcohol. 

Action.  On  Animals. — Orfila  gave  two  and  a  half  drachms  of 
finely  powdered  carbonate  of  ammonia  to  a  dog  of  medium  size.  Two 
minutes  afterwards,  vomiting  of  yellowish  and  bloody  matter  took 
place.  Six  minutes  later,  convulsive  movements  began,  and  soon  be- 
came general  and  frightful,  affecting  the  muscles  of  the  face,  trunk, 
and  extremities.  These  were  succeeded  by  tetanic  rigidity  of  the 
trunk  in  a  backward  direction.  In  twelve  minutes  the  animal  was 
dead.  On  examining  its  stomach,  this  organ  was  found  to  contain  a 
good  deal  of  bloody  fluid,  and  its  cardiac  portion  was  deeply  injected. 
A  second  experiment  furnished  similar  results.2  Mitscherlich,  in  his 
experiments  upon  rabbits,  observed  the  following  phenomena:  Half 
a  drachm  of  carbonate  of  ammonia  dissolved  in  an  ounce  of  water  was 
injected  into  a  rabbit's  stomach.  At  first  the  animal  became  restless 
but  soon  afterwards  so  feeble  as  to  be  unable  to  stand,  spasmodic 
movements  and  tetanus  followed,  with  rapid  beating  of  the  heart  and 
difficulty  of  breathing.  There  was  no  evacuation  of  the  bowels.  In 
twenty-five  minutes  the  animal  died.  The  stomach,  on  dissection 
showed  no  alteration,  perhaps  in  consequence  of  its  containing  food' 
but  there  was  vascular  injection  of  the  upper  portion  of  the  small  in- 

1  Aixslie,  Materia  Indica,  i.  367.  *  Toxicologic,  5eme  ed.,  i.  323. 
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tine,  and  the  epithelium  of  this  part  was  dissolved.  The  blood  was 
liquid,  and  coagulated  very  slowly,  forming  a  very  small  clot.  When 
the  salt  was  introduced  into  the  cellular  tissue  of  the  abdomen,  tetanic 
symptoms,  as  in  the  first  experiment,  occurred,  and  the  animal  died 
in  forty-two  minutes.  As  in  that,  also,  decided  lesions  of  the  small 
intestine  were  found.  Externally  it  was  very  red,  and  within  was 
filled  with  a  reddish  mucus,  "which  contained  very  few  cylindrical 
cells,  many  cell-nuclei  and  globules,  resembling  the  blood-globules  in 
form  and  size,  but  so  thin  and  delicate  as  readily  to  be  torn."1 

Seybert  injected  into  the  crural  vein  of  a  bitch  fifteen  grains  of  car- 
bonate of  ammonia  dissolved  in  two  drachms  of  water,  without  pro- 
ducing any  peculiar  symptoms,  except  general  tremulousness  and 
spasms  of  the  abdominal  muscles,  which  occurred  more  than  two 
hours  after  the  operation.  By  the  next  day  the  animal  had  entirely 
recovered.  Some  time  afterwards  it  was  again  used  for  experiment, 
and  twenty-five  grains  of  the  salt  injected  into  its  veins.  No  peculiar 
phenomena  were  observed  beyond  evidences  of  pain  and  convulsions 
at  the  moment  of  the  operation,  and  no  bad  effects  Avere  visible  on  the 
following  day.2 

As  general  inferences  from  such  experiments  Mitscherlich  states  the 
following:  Carbonate  of  ammonia  given  to  dogs,  in  powder,  produces 
gastric  inflammation,  extravasation  of  blood,  and  death  by  spasm.  On 
rabbits  its  solution  acts  more  feebly  than  caustic  ammonia,  It  does 
not  purge,  but  being  absorbed  it  liquefies  the  blood,  and  does  not 
render  this  fluid,  or  the  urine  alkaline.  It  has  a  specific  action  upon 
the  small  intestine  (converting  its  epithelium  into  mucus),  and  equally 
so  upon  the  spinal  marrow,  producing  spasm. 

On  Man. — The  only  experiments  with  this  salt  upon  healthy  man 
with  which  we  are  acquainted  were  performed  by  Wibmer  upon  him- 
self. But  the  doses  he  employed  were  too  small  to  demonstrate  its  ac- 
tion. On  one  occasion  he  took  six  grains,  which  produced  momentary 
uneasiness  in  the  frontal  region,  and  a  sense  of  throbbing  in  the  temples. 
After  an  interval  of  twenty  minutes,  he  took  six  grains  more,  causing 
slight  heaviness  of  the  head  and  constriction  about  the  temples.  After 
another  similar  interval,  the  same  dose  was  taken  with  like  results, 
and  finally,  twenty  minutes  later,  twelve  grains  dissolved  in  an  ounce 
of  wrater  were  swallowed.  Apart  from  an  irritative  cough,  and  an  in- 
creased secretion  of  bronchial  mucus,  no  marked  results  ensued  beyond 
what  had  already  been  observed.  The  appetite  was  not  impaired. 
In  none  of  the  experiments  was  the  circulation  quickened  beyond  a 
few  pulsations.  Doses  of  twrelve  grains,  according  to  Neligan,  and  of 
thirty  grains  according  to  Pereira,  occasion  nausea  or  emesis. 

The  action  of  the  salt,  when  used  for  a  length  of  time,  is  probably 
different.  Cazenave  says  that  it  produces  pain  in  the  abdomen, 
now  and  then  diarrhoea,  complete  loss  of  appetite,  a  quick,  frequent, 
and  feeble  pulse,  paleness  of  the  face,  and  loss  of  flesh  and  strength. 
But  the  suspension  of  the  medicine  for  a  few  days  usually  dissipates 

1  Lehrbucb,  ii.  287.  2  Wibmer,  Wirkung,  &c,  i.  133. 


632  GENERAL    STIMULANTS.  [CLASS 

these  symptoms.1  Long  ago  Huxham  wrote  that  this  medicine,  as  a 
"volatile  alkalious  salt."  tended  to  promote  the  acrimony  and  dissolu- 
tion of  the  blood,  and  thereby  promote  its  putrefaction.  He  states 
that  when  mixed  with  blood  as  it  runs  from  a  vein  it  quite  destroys 
the  texture  of  the  blood-globules  ;  and  he  further  relates  the  case  of  a 
gentleman  who  was  in  the  habit  of  eating  it  as  other  people  do  comfits. 
"  The  consequence  soon  was  that  he  brought  on  a  hectic  fever,  vast 
hemorrhages  from  the  intestines,  nose,  and  gums,  every  one  of  his 
teeth  dropped  out,  and  he  could  eat  nothing  solid ;  he  wasted  vastly 
away  in  flesh,  and  his  muscles  became  as  soft  as  those  of  a  new-born 
infant;  and  he  broke  out  all  over  his  body  in  pustules,  so  that  .... 
after  several  months  he  died  tabid,  and  in  the  highest  degree  of  ma- 
rasmus."2 

Pringle  performed  some  experiments  which  show  that  carbonate 
of  ammonia,  so  far  from  promoting  the  putrefaction  of  the  blood, 
actually  hinders  this  process,  and  he  reasonably  concluded  that  we 
should  no  more  refrain  from  giving  ammonia  in  low  fevers,  because 
it  induces  dissolution  of  the  blood  when  used  long  and  immoderately, 
than  we  should  reject  salt  as  a  condiment,  because  an  exclusive  use  of 
salted  meat  occasions  scurvy.3  Moreover,  it  is  only  when  the  medi- 
cine has  been  taken  for  a  long  time  that  its  supposed  aplastic  powers 
are  developed,  or  exhibited.  Pereira  tells  us  that  to  an  epileptic  pa- 
tient (a  female),  in  the  London  Hospital,  he  gave  fifteen  grains  of  this 
salt  three  times  a  day  for  two  months,  without  any  apparent  injury; 
and  also  that  he  had  repeatedly  prescribed  a  scruple  three  times  daily 
for  two  or  three  weeks  without  any  ill  effect. 

Uses.  In  Low  Fevers. — If  the  immediate  and  principal  operation 
of  carbonate  of  ammonia  were  to  diminish  the  plasticity  of  the  blood, 
its  benefits  in  scarlatina,  typhoid  pneumonia,  glanders,  poisoning  by 
venomous  reptiles,  &c,  would  be  inexplicable.  Even  more  singular 
would  be  its  efficacy  in  typhus  fever.  Huxham,  misled  by  his  theory 
respecting  the  action  of  the  medicine,  maintained  that  as  in  typhus 
the  fluids  are  already  unduly  alkaline;  "the  exhibition  of  volatile 
alkalious  salts  to  the  sick  is  adding  fuel  to  the  fire,  for  they  certainly 
dissolve  or  break  the  globules  of  the  blood,  and  hence  more  speedily 
bring  on  general  putrefaction."4  Pringle,  on  the  other  hand,  noticing 
this  objection,  replies  that  "they  may  be  more  efficacious  in  raising 
the  pulse  and  expelling  what  is  putrid,  than  hurtful  by  relaxing  the 
fibres  and  resolving  the  blood.  However,  it  is  from  experience,  and 
not  from  theory,  that  I  take  upon  me  to  recommend  the  volatiles 
here."5  Experience  and  theory,  which  here  seem  to  conflict,  may  proba- 
bly be  reconciled  by  a  reference  to  the  facts  above  related,  and  by  ob- 
serving that  while  the  veryprotracted  use  of  the  medicine  is  debilitating 
its  immediate  influence  is  stimulating.  The  latter  appears  to  be  spent 
upon  the  nervous  system,  the  former  upon  the  blood.  When  there- 
fore a  temporary  stimulant  is  required,  it  may  be  safely  sought  in  this 
remedy,  even  in  diseases  which  would  be  aggravated  by  itsiprolon^ed 

i  Bull,  de  Therap.,  xxxi.  59.  2  An  Essay  on  Fevers,  pp.  299  and  308 

3  Diseases  of  the  Army,  pp.  315  and  316.     *  Op.  cit.,  p.  307. 
6  Op.  cit.,  p.  300. 
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use.  In  a  word,  its  operation  in  typhus  is  closely  analogous  to  that 
of  alcoholic  stimulants,  but  whether  it  possesses  any  qualities  which 
should  give  it  the  preference  over  these  in  typhus  fever  is  not,  we 
think,  conclusively  demonstrated.  During  the  epidemic  typhus  which 
occurred  in  Philadelphia  in  1836,  it  was  largely  used  by  the  physicians 
of  the  Blockley  Hospital,  where  most  of  the  patients  were  treated. 
In  his  account  of  this  disease,  Dr.  Gerhard  says  of  carbonate  of  am- 
monia :  "  Although  we  are  perfectly  aware  of  its  power  as  a  rapid  and 
effectual  stimulant,  particularly  when  the  fever  is  complicated  with  a 
disease  of  the  respiratory  organs,  we  were  rather  disappointed  in  its 
effects.  It  was  irregular  in  its  action,  and  in  the  dull  muttering  deli- 
rium of  typhus  seemed  totally  without  power."1  Having  occupied 
the  same  field  of  observation  with  Dr.  Gerhard,  we  are  able  to  con- 
firm this  statement,  and  must  add  that  the  repugnance  to  the  medi- 
cine manifested  by  the  patients  was  very  great. 

In  typhoid  pneumonia,  in  the  pneumonia  of  persons  advanced  in 
life  or  of  delicate  or  debilitated  constitution,  and  when,  towards  the 
conclusion  of  the  ordinary  form,  the  strength  fails  and  expectoration 
grows  difficult,  carbonate  of  ammonia  becomes  a  valuable  remedy, 
and  may  sometimes  turn  the  scale  in  cases  of  imminent  danger.2  It  is 
probable  that  in  such  cases  it  not  only  acts  as  a  general  stimulant,  but 
also  modifies  the  character  of  the  pulmonary  secretion,  rendering  it 
both  less  abundant  and  less  viscid. 

In  1802,  Dr.  Peart,  of  London,  described  his  use  of  this  medicine 
in  a  very  malignant  form  of  scarlatina,  as  being  singularly  successful. 
He  directed  two  drachms  of  the  salt  to  be  dissolved  in  five  ounces  of 
water,  and  two  teaspoonfuls  of  the  solution  to  be  given  every  two, 
three,  or  four  hours.3  Mr.  Wilkinson  in  1822  extolled  it  extrava- 
gantly, declaring  "  that  he  not  only  never  lost  a  patient  in  this  disease, 
but  never  had  a  case  of  the  malignant  kind,  that  even  appeared  dan- 
gerous, or  gave  him  a  moment's  anxiety."4  Much  more  recently  he 
confirmed  his  original  statement,  and  extended  its  application  to 
measles  and  other  exanthemata.5  In  1833,  it  was  proposed  as  a  spe- 
cific in  every  form  and  stage  of  the  disease  by  Strahl,6  and  subse- 
quently Baudelocque  and  Botrel7  found  it  singularly  efficacious  when 
the  fever  was  marked  by  ataxic  symptoms,  delirium,  subsultus  tendi- 
num,  incrusted  teeth,  vomiting,  a  small  irregular  pulse,  and  involun- 
tary discharges  of  faeces  and  urine,  with  a  tardy  or  irregular  eruption. 
Even  in  malignant  cases  with  the  production  of  false  membrane  on  the 
buccal  mucous  membrane  and  its  continuations,  with  hemorrhage  from 
the  same  parts,  ecchymoses,  delirium,  adynamia,  a  small,  frequent 
pulse,  and  anxious  respiration,  it  sometimes  availed  to  save  life.  In 
these  accounts  some  exaggeration  must  be  suspected,  were  it  only 
because  the  disease  continues  to  be,  in  its  severer  forms,  one  of  the 
most  fatal  of  its  class.     Besides,  some  cautious  and  experienced  ob- 

1  Am.  Jour,  of  Med-  Sci.,  xx.  320. 

2  Chapman,  Therapeutics  ;  Williams,  Cyc.  of  Pract.  Med.,  iii.  445. 

3  Med.  and  Phys.  Jour.,  viii.  471. 

4  Ibid.,  xlvii.  396.  6  Lond.  Jour,  of  Med.,  Sept.  1851. 
6  Bull,  de  Therap.,  x.  166.  7  Bull,  de  Therap.,  xxxiv.  112. 
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servers  make  a  different  report.  Nevertheless,  the  value  of  the 
remedy  is  great,  particularly  when  scarlatina  assumes  the  low  type  it 
is  apt  to  wear  in  the  crowded  dwellings  of  the  poor.  Under  these  cir- 
cumstances, says  Dr.  Charles  West,  "  l  have  found  it  desirable  to  give 
ammonia  almost  from  the  outset  of  the  disease,  ....  and  whenever 
the  pulse  presents  the  character  of  frequency  and  softness  combined."1 
Dr.  Balfour  also  speaks  in  strong  terms  of  its  efficacy,2  and  Dr.  Spooner 
has  published  several  cases  which  strikingly  illustrate  its  power  in  the 
severer  and  especially  the  adynamic  forms  of  the  disease.3  Under 
similar  conditions  it  appears  to  have  been  very  useful  in  measles.* 

The  carbonate  as  well  as  the  solution  of  ammonia  has  been  recom- 
mended by  physicians  in  the  East  and  West  Indies,  and  in  the  United 
States,  as  an  antidote  to  the  bites  of  venomous  serpents,  insects,  &c.  That 
the  latter  preparation  will  allay  the  pain  and  inflammation  produced 
by  the  stings  of  bees  and  wasps  is  a  familiar  fact ;  and  when  this  is 
taken  in  connection  with  the  results  of  the  employment  of  the  carbo- 
nate in  scarlatina  and  typhus,  there  would  seem  to  be  good  reasons 
why  the  solution  of  ammonia  should  be  used  to  counteract  the  symp- 
toms produced  by  venomous  serpents.  If  it  does  not  directly  tend  to 
neutralize  the  poison,  it  at  least  co-operates  with  other  diffusible  stim- 
ulants in  sustaining  the  system,  until  the  natural  powers  eliminate  the 
hurtful  matter. 

Like  solution  of  ammonia,  the  carbonate  may  also  be  used  to  coun- 
teract the  intoxicating  effects  of  alcoholic  drinks.  When  the  patient 
cannot  swallow,  and  the  ammoniacal  fumes  are  ineffectually  applied 
to  the  nostrils,  a  solution  of  twenty  or  thirty  grains  of  the  carbonate 
may  be  administered  by  the  rectum. 

Dr.  Mackenzie  reports  two  cases  of  glanders  in  the  human  subject 
which  were  cured  by  this  medicine  administered  in  five  grain  doses 
every  hour  or  two  in  conjunction  with  alcoholic  stimulants  and  nutri- 
tious food.5 

Under  the  name  of  "  Peyrilhe's  syrup,"  a  nostrum  consisting  essen- 
tially of  carbonate  of  ammonia  was  long  celebrated  for  the  cure  of 
chronic  rheumatism-,  syphilis,  and  scrofula.  It  required,  however,  to  be 
used  for  many  weeks  together,  and  necessarily  tended,  if  not  carefully 
watched,  to  impair  the  strength  seriously.  Cazenave  found  the  car- 
bonate of  ammonia  a  very  powerful  remedy  in  the  graver  forms  of 
constitutional  syphilis.  He  employed  the  formula  recommended  by 
Biett,  as  follows:  R.  Syrup  of  mezereon  siv;  syrup  of  tolu  5x ; 
carbonate  of  ammonia  gj.  S. — A  tablespoonful  night  and  morning.8 
The  same  writer  has  successfully  prescribed  carbonate  of  ammonia  In 
several  chronic  affections  of  the  skin  which  had  been  rebellious  to 
other  forms  of  treatment.  This  was  particularly  the  case  with  rjso- 
riaris.7 

In  chronic  pulmonary  catarrh,  whether  complicated  or  not  with  em- 
physema, this  medicine  was  employed  and  highly  recommended  by 

1  Dis.  of  Infancy  and  Childhood,  3d  ed.  p.  599.  2  Edinb.  Med.  Jour.   ii.  721. 

3  Boston  Med.  and  Surg.  Jour.,  May,  1862.  4  Ibid.,  July,  1859,  p.  484. 

6  Banking's  Aba.  (Am.  ed.)  xviii.  230.  6   Traite  des'syph'ilides   d   604 

7  Bull,  de  Therap.,  xxxv.  59.  '  *' 
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Laennec,  Delioux,  Guerard,  Copland,  and  others,  as  favoring  expecto- 
ration, and  gradually  causing  the  morbid  secretion  to  subside.  The 
following  formula  has  been  recommended  :  R.  Camphor  water  iiij  ; 
carbonate  of  ammonia  gr.  xv  to  xxx;  syrup  of  tolu  Bss.  S. — To  be 
taken  in  tablespoonful  doses  in  the  course  of  twenty-four  hours,  and 
continued  for  several  weeks.  According  to  Rognetta,1  it  is  chiefly 
useful  in  thin  feeble  children  affected  with  obstinate  chronic  cough  or 
whooping-cough,  with  or  without  tubercles,  and  whose  condition  for- 
bids the  use  of  depletion.  Under  somewhat  similar  circumstances  it 
Las  been  recommended  by  Hope,  but  particularly  when  an  asthmatic 
attack  is  connected  with  disease  of  the  heart.2  It  has  also  been  em- 
ployed in  croup  both  internally,  and  externally  as  an  ointment  applied 
by  friction  to  the  sides  of  the  neck. 

Mr.  Wallace,  of  Dublin,  states  that  he  cured  severe  cases  of  can- 
crum  oris  by  the  internal  use  of  this  medicine,  beginning  with  doses  of 
five  grains  repeated  every  two  or  three  hours.3  It  may  be  surmised, 
however,  that  the  local  application  of  nitric  acid,  and  the  nutritious 
diet  prescribed  by  him  at  the  same  time,  had  more  efficacy  than  the 
internal  medicine. 

The  extreme  debility  of  stomach,  attended  with  vomiting  and 
spasms,  to  which  many  drunkards  are  subject,  is  said  by  Chapman  to 
be  alleviated  by  carbonate  of  ammonia.  In  like  manner  it  relieves 
cardialgia  affecting  pregnant  women,  and  in  sick  headache,  a  dose  of  it 
will,  in  some  instances,  afford  almost  instantaneous  relief.  Alone,  or 
associated  with  opium,  it  is  a  valuable  remedy  in  retrocedent  gout  when 
its  attacks  are  manifested  by  periodical  colics,  flatulence,  cardialgia, 
and  other  symptoms  of  indigestion. 

In  1840,  Dr.  Barlow  proposed  carbonate  of  ammonia  in  diabetes,  as 
being  at  once  a  highly  azotized  substance  and  a  diffusible  stimulus. 
In  four  cases  he  found  that  it  tended  to  restore  the  function  of  the 
skin,  and  so  greatly  to  reduce  the  quantity  of  urine,  as  to  render  the 
patients  comparatively  healthy.4  Subsequent  experience  of  his  own, 
and  of  Goldino;  Bird,  tended  to  confirm  these  results.*  The  same  treat- 
ment  has  been  found  useful  by  Bouchardat.6 

Siebold  has  highly  recommended  this  medicine  in  cases  of  puerperal 
convulsions  independent  of  an  organic  cause,  but  arising  from  irrita- 
bility of  the  nervous  system,  and  excited  by  debilitating  influences. 
He  used  in  connection  with  it,  however,  a  great  variety  of  other  ner- 
vine and  stimulant  remedies,  as  well  external  as  internal.  It  is  also 
one  of  the  numerous  remedies  proposed  for  epilepsy.  Pereira  em- 
ployed it  extensively,  and  in  many  cases  with  obvious  benefit.  It 
should  be  given,  he  says,  properly  diluted,  in  doses  of  from  ten  grains 
to  a  scruple.  The  form  in  which  it  proves  most  beneficial  is  that 
which  partakes  of  the  hysterical  nature,  "that  syncopal  form  of  epi- 
lepsy which  Sauvages  called  lipothymia." 

Carbonate  of  ammonia  has  been  given  as  a  sudorific  in  acute  and 

1  Annates  de  Therap.,  vi.  50.  2  Dis.  of  the  Heart  (Am.  ed.),  p.  391. 

3  Dublin  Horip.  Rep.,  vol.  iv.  4  Gov's  Hospital  Reports,  v.  282. 

5  A  Manual  of  the  Pract.  of  Med.,  p.  519.      6  Anuuaire  de  Therap.  (Suppl.),  1846. 
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chronic  rheumatism?  Dr.  Wood  regards  it  as  peculiarly  useful  when 
the  disease,  although  febrile,  occurs  in  an  asthenic  state  of  the  system 
probably  dependent  on  impoverished  blood,  and  is  apt  to  be  movable 
and  accompanied  with  nervous  irritation,  a  frequent  and  feeble  pulse, 
a  tendency  to  paleness,  and  perhaps  coldness  of  the  surface,  and 
sweats  during  sleep.2  The  ammoniated  tincture  of  guaiacum  has  long 
been  used  in°the  treatment  of  chronic  rheumatism,  and  in  this,  as  in 
the  acute  form  of  the  disease,  not  improbably  operates  in  the  same 
manner  as  the  other  alkalies,  and  their  combinations  with  vegetable 
acids,  which  have  now  become  a  part  of  the  recognized  treatment  of 
rheumatic  affections. 

As  an  antacid,  carbonate  of  ammonia  may  be  administered  with 
advantage  to  neutralize  acidity  of  the  primse  viae,  and  to  correct  the 
lit! dc  acid  diathesis,  but  is  less  eligible  than  the  other  alkaline  car- 
bonates and  the  salts  of  the  vegetable  acids.  In  doses  of  thirty  grains 
and  upwards  this  medicine  acts  as  an  emetic  without  producing  much 
nausea  or  depression,  and  may,  therefore,  be  employed  in  chronic 
bronchitis  occurring  in  broken-down  constitutions,  and  wherever,  in 
diseases  of  great  debility,  the  bronchia  becomes  charged  with  mucus.3 
But  the  uncertainty  of  its  operation  renders  it  less  eligible  for  these 
purposes  than  the  sulphates  of  zinc  and  copper,  or  even  mustard. 

Like  liquid  ammonia,  this  salt  may  be  used  to  stimulate  the  nasal 
mucous  membrane  in  cases  of  faintness,  syncope,  nervous  spasms,  &c. 
Alone  or  mixed  with  half  its  weight  of  sal  ammoniac  and  scented  with 
an  aromatic  oil,  it  is  familiarly  employed  as  a  smelling  salt  by  nervous 
women,  and  particularly  for  the  relief  of  nervous  headache.  It  is  not 
without  advantage  in  the  forming  stage  of  coryza ;  by  its  substitutive 
irritation  it  often  puts  an  end  to  the  attack. 

Externally,  powdered  carbonate  of  ammonia  is  sometimes  sprinkled 
upon  the  surface  of  poultices  applied  to  glandular  swellings,  for  the 
removal  of  exudation  matter  and  of  articular  effusions.  A  salve  is 
employed  for  similar  purposes  composed  of  from  60  to  120  grains  of 
the  salt  to  an  ounce  of  fat,  or  a  liniment  made  by  adding  to  six  fluid- 
rachms  of  an  animal  oil  20  grains  of  carbonate  of  ammonia  dissolved 
in  about  half  a  fluidounce  of  water. 

Administration. — Carbonate  of  ammonia  is  generally  given  in 
watery  solution,  and  its  acrimony  is  blunted  by  the  use  of  sugar  and 
mucilage.  It  may  also  be  given  in  an  effervescing  draught  made  by 
adding  to  a  solution  of  twenty  grains  of  the  carbonate,  six  fluidrachms 
of  lemon  juice,  or  twenty -four  grains  of  crystallized  citric  acid,  or 
twenty-five  and  a  half  grains  of  crystallized  tartaric  acid.  As  a  stimu- 
lant expectorant,  the  dose  is  two  or  three  grains  or  more,  repeated 
every  two  or  three  hours.  In  low  fevers,  from  five  to  ten  grains  should 
be  given  every  hour  or  two.     As  an  emetic,  the  dose  is  thirty  grains. 

]  Claecs,  Handbuch,  p.  779.  2  Therapeutics,  i.  572. 

3  Neligan,  op.  cit.,  p.  205. 
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ARNICA. — Leopard's-Bane. 

Description. — Arnica  montana  (the  flowers  and  root  of  which  are 
medicinal,  but  the  former  only  officinal)  is  a  perennial  herbaceous 
plant.  It  grows  in  dry  and  mountainous  places  and  in  hedgerows,  in 
Northern  Germany,  and  other  northern  countries  of  Europe.  It  is 
about  a  foot  high,  having  simple  or  compound  golden-yellow  flowers, 
and  lanceolate,  opposite  leaves.  The  root  is  cylindrical,  furnished 
with  many  fibres,  of  a  brown  color,  and,  like  the  flowers,  has  an  aro- 
matic odor,  and  an  acrid  nauseous  taste.  Both  contain  a  volatile  oil, 
which,  however,  exists  more  abundantly  in  the  root,  sixteen  pounds  of 
which,  when  dry,  yield  about  one  ounce  of  oil;  both  parts  contain  arni- 
cin,  an  acrid  resin,  in  about  an  equal  proportion. 

History. — The  first  mention  of  this  medicine  was  made  by  Taber- 
noemontanus,  one  of  the  most  eminent  botanists  in  the  sixteenth  cen- 
tury. He  states  that  it  was  a  popular  remedy  among  the  Saxons  for 
bruises,  and  other  injuries  accompanied  with  extravasation  of  blood. 
Its  infusion  was  used  to  prevent  or  remove  the  effects  of  falls  (hence 
it  was  called  'panacea  lapsorum,  Fall-Kraut,  &c),  to  cure  obstinate 
intermittents,  rheumatic  pleurisy,  chronic  cough,  suppression  of  the 
menses  and  lochia,  and  other  affections  in  which  pure  stimulants  are 
commonly  employed,  Collin,  of  Vienna,  to  whom  we  are  chiefly 
indebted  for  its  introduction  into  the  Materia  Medica,  used  it  success- 
fully in  paralysis,  amaurosis,  putrid  or  typhoid  affections,  and  in  the 
diarrhoea  of  phthisis.  Stoll  affirmed  its  utility  in  several  of  these 
affections,  but  especially  in  asthenic  dysentery.  Indeed,  Sprengel, 
from  whom  most  of  these  particulars  are  borrowed,1  says  that  all 
physicians  admit  it  to  be  one  of  the  most  potent  and  searching  stimu- 
lants that  we  possess. 

Action.  On  Animals. — Viborg  administered  an  infusion  of  this 
medicine  to  horses,  and  found  that,  in  moderate  doses,  it  increased  the 
action  of  the  heart,  the  flow  of  urine,  and  the  warmth  of  the  skin,  and 
that  these  effects  were  accompanied  and  followed  by  a  full  pulse,  mus- 
cular tremors,  and  depression.  In  larger  doses  it  produced  similar 
effects  in  a  more  marked  degree.  When  the  same  preparation  was 
thrown  into  the  veins  of  a  horse,  it  occasioned  a  flow  of  saliva,  heat 
of  skin,  general  tremulousness,  with  roughness  of  the  coat,  labored 
breathing,  and  a  full  pulse.  To  these  symptoms  succeeded  general 
depression,  with  drooping  head  and  closed  eyes.  The  animal  could 
scarcely  stand,  and  finally  lay  down  quite  insensible  to  all  external 
irritants.  Within  two  hours  he  perfectly  recovered.  Effects  entirely 
similar,  but  of  longer  duration,  were  observed  in  a  cow.2 

On  Man. — The  local  action  both  of  the  root  and  flowers  of  arnica  is 
irritant;  but  that  of  the  latter  is  the  more  powerful.  Taken  inter- 
nally, arnica  occasions  a  sense  of  irritation  and  burning  in  the  fauces, 
with  nausea,  salivation,  distension  of  the  stomach,  eructation,  some- 
times vomiting,  and  loss  of  appetite.     It  seldom  disturbs  the  bowels, 

1  Hist,  de  la  Medecine,  v.  472.  2  Wibmek,  Wirkung,  &c,  i.  231. 
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although  in  this  respect  the  flowers  are  more  active  than  the  root.  It 
augments  the  heart's  action  and  the  frequency  of  respiration,  the 
warmth  of  the  skin,  and  both  the  perspiration  and  the  urine.  It 
appears  to  increase  the  bronchial  secretion  also,  and  occasions  head- 
ache, giddiness,  disturbed  sleep,  and  pains  in  the  back.  If  the  dose 
be  large,  all  of  the  functions  are  quickened,  but  dulness  and  a  sense  of 
weariness  ensue."  The  properties  of  the  watery  extract  of  arnica 
flowers,  as  tested  by  Schneller  and  other  Vienna  physicians,  appear  to 
be  the  same  as  those  above  attributed  to  the  infusion.  The  local 
irritant  operation  of  the  medicine  on  the  fauces  and  bowels  was  well 
marked,  and  also  its  stimulant  influence  upon  the  circulation.  In 
several  cases  hemorrhage  from  the  nose,  or  from  the  hemorrhoidal 
veins,  took  place.2  In  large  doses  its  action  is  very  decided,  and  per- 
haps not  without  danger.  A  soldier,  mentioned  by  Barbier,3  took  an 
infusion  made  with  an  ounce  of  arnica  and  six  glasses  of  water,  a 
glass  every  two  hours,  to  cure  an  attack  of  intermittent  fever.  Soon 
after  the  first  draught  his  breathing  grew  much  oppressed,  his  head 
heavy  and  giddy,  and  the  muscles  of  his  limbs  were  affected  with 
spasmodic  movements.  He  was  unable  to  rise,  and  fell  when  he 
attempted  to  do  so.  This  condition  lasted  for  half  an  hour,  and  every 
dose  renewed  it,  but  with  diminished  energy. 

According  to  Richter/  this  medicine  is  appropriate  to  diseases  in 
which  the  powers  of  life  are  depressed,  with  diminished  susceptibility 
of  the  system,  torpor  of  the  secernent  organs,  stagnation  and  obstruc- 
tion, and  also  with  a  tendency  to  decomposition  ajid  gangrene.  It  is, 
he  declares,  peculiarly  adapted  to  persons  of  a  leucophlegmatic  habit, 
but  is  contraindicated  by  augmented  excitability  of  the  nervous  sys- 
tem, by  general  venpus  plethora,  by  active  congestion  of  the  brain  or 
other  important  organ,  and  by  great  weakness  and  susceptibility  of 
the  stomach  and  bowels.  When  long  used,  it  tends  to  confine  the 
bowels,  and  in  large  doses  is  very  apt  to  impair  the  digestion.  In  its 
stimulant  action  upon  the  nervous  and  muscular  systems  it  resembles 
seneka,  but  has  not,  like  this  medicine,  a  special  influence  upon  the 
pulmonary  mucous  membrane.  Neumann  states  that  the  infusion  of 
the  flowers  excites  nausea,  while  that  of  the  root  does  not.5  Oesterlen, 
one  of  the  most  recent  of  German  writers  on  the  materia  medica,  says 
the  use  of  this  medicine  is  almost  obsolete,  or  ought  to  be  so,  for  it 
is  quite  superfluous,  and  of  no  greater  value  than  any  other  mild 
stimulants.6  This  opinion  is  hardly  warranted  by  facts;  for  the 
operation  of  arnica  whether  on  animals  or  on  man  is  not  that  of  a  feeble 
stimulant.  Nor  is  it  possible  to  suppose  that  such  men  as  Stoll,  Collin, 
Quarin,  Hildebrandt,  Hufeland,  and  Vogt  have  all  been  mistaken  in 
supposing  that  they  witnessed  the  effects  which  they  ascribe  to  its  use. 
Uses. — Stoll  prescribed  the  decoction  of  arnica  (3ss  to  3  j  of  the  flow- 
ers in  a  sufficient  quantity  of  water  to  make  a  quart  of  the  decoction 

1  Jorg,  Materialien,  p.  182  ;  Wibmer,  loc.  cit. 

2  Zeitschrift  d.  Gesellsch.  d.  Aerzte  zu  Wieu,  Miirz,  1846,  quoted  bySTRoirF  Han  1- 
buch,  ii.  51. 

3  Matiere  Medicale,  iii.  501.  «  Attsftirliche  Arzneim     ii    14? 
«  Heilniittellebre,  p.  93.  6  Ibid.,  p.  408. 
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sweetened,  and  given  in  doses  of  a  cupful  every  two  hours,  or  half  of 
this  quantity  every  hour)  in  "  putrid  fevers ,"  when  there  was  no  inflam- 
matory complication  and  the  pulse  was  natural,  while  the  strength  and 
all  the  animal  functions  were  very  much  depressed;  also  when  the 
tongue  was  dry  or  covered  with  an  abundant  and  foul  mucus,  or  when 
the  patient  was  dull,  sluggish,  and  deaf,  with  muttering  delirium.  He 
generally  preceded  its  administration  by  an  emetic.  It  usually  gave 
rise  to  flatulence  and  colic,  but  lessened  the  stupor.  Sometimes  the 
first  doses  excited  vomiting,  and  nearly  always  they  produced  nausea.1 
Collin  recommended  it  under  similar  circumstances;  and  Hilclebrandt, 
while  he  points  out,  like  Stoll,  that  it  is  very  unpleasant  to  take,  and 
frequently  occasions  nausea,  yet  alleges  that  sometimes  its  relief  of 
stupor,  vertigo,  and  delirium  is  very  decided,  and  that  it  tends  to 
restore  the  functions  of  the  skin.2  It  is  equally  recommended  by 
Yoigtel,  particularly  when  abdominal  distension  and  other  intestinal 
symptoms  are  very  marked.3  Eichter  advises  it  in  various  typhoid 
conditions,  as  in  puerperal  fever,  typhoid  pneumonia,  and  in  the  later 
stages  of  the  ordinary  form  of  pneumonia,  when  expectoration  is 
difficult  and  the  depression  of  the  system  great  (in  combination  with 
senega),  and  also  in  advanced  stages  of  inflammatory  affections  of  the 
brain.  In  certain  inter 'mittent  fevers  Stoll  vaunted  this  remedy,  which 
he  used  in  the  form  of  an  electuary.  It  generally  produced  severe 
pains  in  the  stomach,  with  a  copious  viscid  perspiration,  a  full,  slow 
pulse,  and  constipation  of  the  bowels.  He  allayed  the  gastric  symp- 
toms with  opium.  _This  method,  he  states,  transformed  triple  into 
double  quartans,  and  these  into  simple  quartans,  which  disappeared 
without  relapse.4  The  same  physician,  by  means  of  this  remedy  alone, 
cured  patients  reduced  to  the  last  extremity  by  hectic  fever,  colli- 
quative sweats,  and  diarrhoea,  from  suppuration,  and  who  had  previ- 
ously taken  large  doses  of  bark  in  vain  ;  so  that,  he  remarks,  "  with 
its  aid  I  did  not  despair  when  all  seemed  desperate."  If  the  case  was 
urgent,  he  administered  a  drachm  and  a  half  of  the  powdered  root 
every  two  hours,  and  found  that  it  rarely  excited  vomiting,  or  only 
in  the  beginning/  In  the  epidemic  and  typhoid  form  of  dysentery,  he 
declared  that  he  knew  of  no  remedy  more  justly  entitled  to  be  called 
a  specific. 

Arnica  has  been  recommended  in  various  forms  of  peripheral  para- 
lysis, as  of  the  bladder  and  of  the  auditory  nerve;  also  in  advanced 
periods  of  central  paralysis,  after  the  complete  subsidence  of  all  in- 
flammatory and  irritative  phenomena.  In  extravasations  of  blood,  or 
bruises,  after  the  tendency  to  inflammation  has  subsided,  or  been 
overcome  by  antiphlogistic  agents,  this  remedy  has  been  praised  by 
Eichter,  as  it  was  originally  by  the  popular  voice.  The  author  named 
remarks  as  follows :  sometimes  powerful  concussions  and  contusions 
of  internal  as  well  as  external  parts  give  rise  to  a  state  approaching 
paralysis  both  of  the  nerves  and  bloodvessels,  from  which  passive 
congestion  and  swelling  are  apt  to  arise.     Under  these  circumstances 

1  MtVlecine  pratique,  ii.  99.  2  Du  Typhus  Contagieux,  p.  210. 

3  Arzneiurittel.,  ii.  133.  4  Op.  c'it.,  ii.  104.    '  3  Ibid.,  ii.  453. 
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arnica,  given  as  early  as  possible,  is  decidedly  the  most  effectual  re- 
medy.    But  the  doses  must  be  large. 

Arnica  has  also  been  vaunted,  but  on  more  equivocal  grounds,  in 
all  kinds  of  spasms  ami  dropsies,  in  rheumatism  and  gout,  in  passive 
Thages,  &c.     Dr.  Neligan  states  that  he  found  a  tincture  of  the 
flowers  useful  in  nervous  headache. 

fomentations  made  with  the  flowers  of  arnica,  or  lotions 
with  its  tincture,  have  been  commonly  employed  for  the  relief  of 
bruises,  sprains,  and  local  paralyses.  The  tincture  with  soap  liniment 
is  a  very  efficient  local*  stimulant.  Neumann  recommends  fomenta- 
tions of  the  flowers  in  vinegar.  Powdered  arnica  flowers  are  stated 
to  have  been  successfully  used  as  a  dressing  to  arrest  the  progress  of 
mortification.     The  dry  powder  is  sometimes  employed  as  an  errhine. 

Administration. — The  powdered  root  may  be  given  in  doses  of  from 
ten  to  thirty  grains,  several  times  a  day.  A  decoction  may  be  made  with 
from  120  grains  to  an  ounce  of  the  root  in  nine  fluidounces  of  water, 
reduced  to  six  ounces.  Dose,  a  tablespoonful  every  two  hours.  The 
ion  is  made  with  from  60  grains  to  an  ounce  of  the  flowers  in 
six  fluidounces  of  water.  The  liquid  should  be  carefully  strained,  so 
as  to  exclude  all  filaments.  Dose,  a  tablespoonful  every  two  hours. 
The  tincture  (Tinctura  Arnic.e)  is  made  with  arnica  flowers  3vj, 
alcohol  Oiss,  and  enough  diluted  alcohol  and  water  to  obtain  two  pints 
of  tincture.     Dose,  fifteen  to  thirty  drops. 


TO  XICODENDK  ON.  — Poison-Oak. 

"  The  leaves  of  Rhus  Toxicodendron." 

Description. — Rhus  toxicodendron  and  R.  radicans  are  natives  of 
the  United  States,  and  are  not  distinct  species,  but  only  varieties  of 
the  same  plant.  "I  have  frequently  observed,"  says  Dr.  Bigelow, 
"  individual  shoots  from  the  same  stock  having  the  characters  of  both 
varieties.  I  have  also  observed  that  young  plants  of  R.  radicans  fre- 
quently do  not  put  out  rooting  fibres  until  they  are  several  years  old, 
and  that  they  seem  in  this  respect  to  be  considerably  influenced  by 
the  contiguity  of  supporting  objects."  R.  Toxicodendron  is  popularly 
known  as  poison-oak,  and  R.  radicans  as  poison-vine.  The  former  is 
an  erect  shrub  about  three  feet  high,  and  its  leaves  are  more  toothed 
and  lobed  than  those  of  the  other  variety;  the  latter  is  a  climbincr 
vine,  with  broad  ovate  acute  leaflets,  smooth  and  shining  on  both  sides, 
but  sometimes  pubescent  beneath,  and  bearing  small  greenish-white 
flowers  and  globular  pale-green  or  whitish  berries. 

History. — The  poison-oak,  says  Griffith,1  was  early  noticed,  and 
wras  described  in  1635  by  Cornutus  as  a  species  of  ivy.  It  was  known 
to  the  Indians  both  as  a  poison  and  as  a  medicinal  a^ent,  and  the 
effects  of  emanations  from  it  were  mentioned  by  Kalm  and  other  tra- 
vellers in  North  America.     In  1788,  Du  Fresnoi,  an  army  surgeon  of 

1  Medical  Botany,  p.  164. 
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France,  published  an  account  of  its  supposed  virtues  in  the  treatment 
of  cutaneous  eruptions  and  of  nervous  paralysis.1 

Action.  On  Animals. — Herbivorous  animals,  such  as  goats  and 
cows,  cat  the  leaves  of  this  plant  with  impunity,  but  they  affect 
dogs  as  a  poison.  According  to  Eossi,  its  juice,  given  to  a  dog 
with  his  food,  produced  mortal  convulsions;  and  Van  Mons  relates 
that  a  large  dog,  exposed  during  a  night  to  the  emanations  of  the 
plant,  died  with  general  swelling  of  the  body.2  In  Orfila's  experi- 
ments upon  dogs  it  appeared  to  exert  a  depressing  influence.  Intro- 
duced into  the  stomach  of  the  animals,  they  were  affected  with  giddi- 
ness and  inability  to  walk ;  the  pupils  were  dilated,  and  death  took 
place  without  stupor  or  convulsions.3 

On  Man. — According  to  Horsefield,  when  taken  internally,  it  dis- 
plays the  properties  of  an  acro-narcotic,  and  in  small  doses  those  of  a 
direct  stimulant,  causing  heat  and  uneasiness,  and  afterwards  promoting 
perspiration  and  diuresis.  Giacomini,  on  the  authority  of  Van  Praag, 
says  that  it  gives  rise  to  gay  excitement,  with  nausea  and  vertigo,  con- 
fusion of  the  senses,  a  sense  of  stricture  of  the  temples,  chilliness,  thirst, 
a  slow,  small,  and  irregular  pulse,  diaphoresis  and  diuresis,  trembling 
and  convulsions,  general  faintness  and  debility,  &C.4  On  the  other 
hand,  Clarus,  besides  stating  that  the  dried  plant  exerts  no  action  what- 
ever upon  the  skin,  and  contains  neither  a  fixed  acrid  or  narcotic 
principle,  nor  any  alkaloid,  affirms  positively  that  its  extract  and  also 
its  fresh  juice  are  totally  inert  as  regards  men  and  animals,  both  in 
health  and  disease.5 

The  action  of  this  plant  upon  the  skin  is  familiarly  known.  It  may 
operate  by  contact,  however  slight,  or  without  contact,  probably 
through  the  medium  of  an  effluvium  which  it  exhales.  This  is  said 
to  be  more  active  by  night  and  in  cloudy  weather.  Some  persons 
appear  to  be  much  more  susceptible  to  its  influence  than  others; 
indeed,  the  greater  number  experience  no  ill  effects  from  it.  This 
peculiarity  is  explained  by  supposing  the  skin  of  those  persons  who 
are  obnoxious  to  its  action  to  be  unusually  delicate.  "The  symptoms 
caused  by  it  are  violent  itching,  redness,  and  tumefaction  of  the  affected 
parts,  especially  of  the  face,  succeeded  by  heat,  pain,  vesication,  and 
fever.  In  some  cases  the  skin  becomes  covered  with  a  crust,  and  the 
swelling  is  so  great  as  to  obliterate  the  features.  These  symptoms 
begin  in  a  few  hours  after  exposure  to  the  poison,  and  are  usually  at 
their  height  on  the  fourth  or  fifth  day;  after  which  desquamation 
begins,  and  the  disease  diminishes.  In  some  instances  the  eruption  is 
•iess  general,  and  is  confined  to  the  part  exposed  to  actual  contact  with 
the  poison ;  in  others,  again,  the  eruption  continues  for  a  long  time, 
one  set  of  vesications  succeeding  another,  so  as  to  protract  the  disease 
for  an  indefinite  period."   {Grijjith) 

Uses. — This  medicine  has  been  vaunted  as  a  remedy  for  cutaneous 
eruptions  on  the  ground  apparently  of  its  having  cured  such  diseases 
by  exciting  a  substitutive  inflammation.     It  has  also  been  used  in  the 

1  Mkkat  and  De  Lens,  Diet,  de  Mat.  Med.,  vi.  80.  3  DiKr,  Mat.  Med.,  iv.  581. 

3  Toxicologic,  ii.  132.  «  Mat.  Med.,  p.  5G4. 

'  Pbagee,  Viert.,  lxxvi.,  Anal.,  19. 
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treatment  of  paralysis.  Trousseau  affirms  that  the  efficacy  of  the 
medicine  is  unquestionable  in  cases  of  paraplegia  from  concussion  of 
the  spinal  marrow  and  other  affections  of  this  organ  without  destruc- 
tion of  tissue.  He  recommends  that  a  dose  of  five  grains  should  be 
given  the  first  day  of  the  treatment,  and  increased  daily  by  the  same 
amount  until  sixty  grains  are  taken  every  day.  It  is  said  to  occasion 
no  inconvenience,  and  to  strengthen  rather  than  enfeeble  the  digestion. 
Sometimes  a  slight  degree  of  strangury  is  observed.  This  action  upon 
the  spinal  cord  and  bladder  appears  to  be  confirmed  by  cases  in  which 
it  relieved  incontinence  of  urine  depending  upon  atony.1  A  remark- 
able illustration  of  its  apparent  power  is  furnished  by  its  cure  of 
paraplegia  connected  with  rheumatic  exostoses  of  the  spinal  column. 
It  is  stated  to  have  removed  the  abnormal  growths  as  well  as  the 
paralysis.2 

PHOSPHORUS. 

It  would  occupy  space  unprofitably  to  furnish  a  systematic  account 
of  this  substance  and  its  uses.  Its  toxicological  relations  are  more 
important  than  its  uses  in  medicine.  In  doses  of  2V  to  \  gr.  properly 
dissolved  in  almond  or  sweet  oil,  chloroform,  or  oil  of  turpentine,  it 
appears  to  act  as  a  general  stimulant,  especially  of  the  nervous,  the 
circulatory,  and  the  muscular  systems,  producing  a  certain  degree  of 
exhilaration  or  comfort,  and  exciting  the  sexual  organs.  The  last- 
mentioned  effect  has  been  repeatedly  noticed  in  experiments  on  the 
lower  animals.  A  curious  illustration  of  it  is  recorded  by  Godman.3 
In  the  human  species,  several  are  referred  to  by  Leroy,  Bouttatz,  and 
others.4 

Within  the  last  few  years  phosphatic  compounds  have  been  much 
employed,  but  no  longer  for  those  typhoid  affections  in  which  phos- 
phorus was  originally  prescribed.  They  have  been  more  generally 
made  use  of  in  anemic,  scrofulous,  tuberculous,  and  other  cachectic 
conditions.  Beneke  informs  us5  that  he  obtained  excellent  effects 
from  phosphate  of  lime  in  doses  of  two  or  three  grains  three  times  a 
day  associated  with  a  little  chalk  or  with  cod-liver  oil,  in  acid 
dyspepsia  with  chlorotic  complexion;  also  in  marasmus,  affecting 
scrofulous  children;  in  exhaustion  from  undue  lactation;  and  in  cases 
of  obstinate  scrofulous  ulcers.  He  regards  this  preparation  as  useful 
in  commencing  tuberculosis  affecting  adolescents,  with  loss  of  flesh 
and  a  chlorotic  aspect ;  in  syphilitic  ulcers  and  various  cutaneous 
eruptions  occurring  in  feeble,  thin,  cachectic  persons ;  and  finally  in 
the  menorrlmgia  of  young  girls.  On  the  other  hand,  he  has  not  found 
it  advantageous  in  caries  of  the  bones  in  adults;  in  fully  developed 
tuberculosis ;  in  scrofulous  persons  with  a  delicate  ruddy  complexion  • 
or  in  thin,  feeble,  and  nervous  persons  laboring  under  chronic  abdomi- 
nal affections. 

In  1858,  Dr.  J.  F.  Churchill  put  forth  the  idea  that  a  decrease  of  the 

'  Annuairp  de  Ther.,  xx.  58.  :  N.  Am   Med. -Ch.  Rev     v   154 

a  Pliilad.  Jonr.  of  Med.  and  Phys.  Sci.,  xiii.  193. 

*  Bavle,  Biblioth.,  ii.  2S  and  94.  5  Arch.  f.  wissens.  Heilkuude.ii.  460. 
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proportion  of  phosphorus  in  the  system  is  the  immediate  cause  of 
tuberculosis,  an  hypothesis  which,  if  correct,  clearly  indicated  a  cure  of 
the  disease  by  phosphatic  remedies.  On  using  the  hypophosphites  of 
soda  and  of  lime,  which  he  preferred  as  being  very  soluble,  he  found  that 
they  produced  "a  manifest  increase  of  nervous  power  sometimes  even 
from  the  first  day  of  their  administration,  together  with  an  unusual 
feeling  of  comfort  and  strength.  .  .  .  The  appetite  increased,  often  in 
an  extraordinary  manner.  The  evacuations  became  regular  and  more 
abundant;  the  night-sweats,  if  they  have  existed,  ceased ;  sleep  became 
calm  and  profound."  He  administered  the  medicine  to  thirty-five  con- 
sumptive patients,  all  of  whom  were  either  in  the  second  or  third  stage 
of  phthisis.  "  Of  these  nine  were  completely  cured,  eleven  experienced 
great  melioration,  and  fourteen  died."  More  recently  Dr.  Churchill 
published  a  series  of  cases,1  from  which  he  concluded  that  "in  the 
present  state  of  medical  science,  phthisis,  when  not  treated  by  the 
hypophosphites,  at  whatever  period  of  its  development  it  may  be  ob- 
served, and  whatever  stage  it  may  have  reached,  must  be  regarded  as 
almost  always  fatal."  Without  criticizing  a  proposition  which  is 
manifestly  incorrect,  we  subjoin  the  contrasted  effect  which  the  hypo- 
phosphites are  said  to  produce  :  "  Phthisis  in  the  first  stage  always  ends 
in  recovery;  and  it  always  ends  in  recovery  in  the  second  stage,  pro- 
vided one  lung  only  is  affected."  Man)'-  other  minor  results  are  pre- 
sented as  the  effect  of  Dr.  C.'s  medication,  but  these  two,  as  the  great- 
est, include  all  the  rest.  Unfortunately,  as  so  often  happens,  the 
remedy  has  had  but  little  success  in  the  hands  of  other  physicians.  In 
1858,  at  the  London  Hospital  for  Consumption,  Dr.  Cotton  found  it  of 
no  avail,2  and  in  1861  he  concluded  that  it  exerts  no  specific  action, 
that  it  is,  even  when  useful,  inferior  to  other  remedies,  and  that  it 
often  seriously  disturbs  the  stomach  and  bowels.3  A  substantially 
similar  verdict  was  rendered  by  M.  Dechambre  in  Paris.4  Dr.  Quain, 
after  a  fair  trial  of  the  hypophosphites  in  phthisis,  pronounced  them 
to  be  "comparatively,  if  not  absolutely,  useless  ;"5  and  of  twenty  cases 
reported  by  Dr.  J.  E.  Bennett  there  were  only  nine  in  which  the  disease 
did  not  steadily  advance  while  under  treatment.  Of  these  nine  four 
only  manifested  any  decided  improvement,  but  of  its  permanency 
there  was  no  proof  in  any  case.6  Mr.  Taylor,  of  Liverpool,  while 
claiming  for  the  hypophosphites  a  power  of  temporarily  ameliorating 
many  of  the  symptoms  of  the  disease,  alleges  that  in  his  workhouse 
patients  "  the  disease  seemed  all  the  more  rapidly  to  run  its  course  to 
a  fatal  termination  under  the  influence  of  the  hypophosphites  of  pot- 
ash." He  found,  nevertheless,  that  in  exhaustion  from  prolonged 
lactation;  dentition  in  strumous  children;  leucocythemia  and  anemia; 
and  from  catarrhal,  leucorrhceal,  and  purulent  discharges;  also  in 
myalgia  and  muscular  pains,  simulating  inflammation,  the  hypophos- 
phites of  soda  or  potassa  were  often  useful.7 

Serpentaria,  vid.  Diaphoretics. 

1  Med.  Circular,  1862-3.  *  Times  and  Gaz.,  Feb.  1858,  p.  1C3. 

3  Ibid.,  July,  1861,  p.  7.  *  Bull,  de  Ther.,  lv.  427. 

5  Lancet,  Mar.,  I860,  p.  267.  '  Times  and  Gaz.,  Apr.  1861. 

'  Lancet,  Nov.  and  Dec,  1861. 


Class  71. 

CEREBRO-SPINAL  STIMULANTS. 


In  no  department  of  the  Materia  Medica  is  classification  so  difficult 
as  in  that  which  relates  to  medicines  affecting  the  nervous  system. 
Until  recently  their  division  into  narcotics  and  antispasmodics  was 
deemed  sufficient.  The  former  class  contained  all  the  agents  which 
diminish  sensibility,  and  the  latter  all  which  allay  irritability  without 
affecting  sensibility.  But  a  narrower  examination  and  analysis  of 
the  phenomena  produced  by  members  of  the  two  classes  showed  that 
they  differ  greatly  from  one  another  in  regard  to  the  particular  func- 
tions which  they  appear  to  control.  Thus,  in  the  former,  opium, 
whose  force  is  expended  chiefly  upon  the  brain,  was  associated  with 
conium,  which,  even  in  fatal  doses,  scarcely  impairs  the  consciousness, 
and  with  aconite,  which  does  not  directly  affect  the  brain  at  all. 
Similar  differences,  often  essential  and  radical,  became  apparent,  and, 
indeed,  were  multiplied  when  the  experimental  analysis  of  primary 
nervous  functions  showed  that  they  are  quite  distinct  from  one  another, 
and  are  really  so  far  independent  that  in  different  series  of  the  animal 
kingdom  each  may  exist  alone.  Thus,  in  the  lower  orders,  which 
possess  neither  spinal  marrow  nor  brain,  the  ganglionic  system  con- 
trols organic  processes  ;  in  a  higher  class  the  spinal  axis  is  superadded ; 
and  in  a  still  more  elevated  sphere  a  brain,  endowed  with  various 
faculties  in  degree  and  kind,  and  in  man  attaining  its  fullest  develop- 
ment, perfects  the  fabric  of  the  nervous  system.  In  him  it  is  at  once 
most  complex  and  complete,  for  while  all  the  processes  of  his  organic 
life,  and  all  his  animal  functions,  are  as  perfect  as  in  any  other  creature, 
he  stands  alone  possessed  of  an  organ  by  means  of  which  he  can  com- 
bine ideas,  create  imaginary  conditions,  and  be  affected  by  thoughts 
of  future  events. 

On  each  of  these  diversified  functions  of  the  nervous  system  there 
are  medicines  which  exert  a  special  influence.  Some  act  upon  the 
brain  chiefly,  as  the  true  narcotics ;  others  exclusively  upon  the  spinal 
marrow ;  and  some  have  a  special  influence  upon  the  nerves  of  organic 
life,  or  the  ganglionic  system,  controlling  through  it  nutrition  and  the 
action  of  the  heart,  lungs,  and  alimentary  organs.  A  further  analysis 
of  the  medicines  which  modify  the  functions  of  the  nervous  system 
demonstrates  that  some  among  them  act  as  stimulants  and  others  as 
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sedatives  of  the  whole  system,  of  the  brain,  the  spinal  marrow,  or  the 
circulation.  Hence  it  is  seen  that,  instead  of  the  arrangement  in  two 
classes,  we  must  recognize  several  new  ones,  formed  chiefly,  however, 
out  of  original  narcotics.  In  the  further  examination  of  them  it  will 
be  apparent  that  several  of  the  individual  agents  might  not  improperly 
occupy  other  places  than  the  ones  assigned  to  them ;  for  it  is  peculiarly 
true  of  medicines  belonging  to  this  general  division,  that  their  action 
is,  in  a  great  degree,  determined  by  their  dose,  and  by  the  condition 
of  the  system  at  the  time  of  their  administration.  Especially  is  this 
remark  applicable  to  antispasmodics  as  a  class,  for  their  properties  are 
scarcely  exhibited  except  in  the  morbid  states  for  which  they  form 
appropriate  remedies. 


NARCOTICS. 


The  term  narcotic  is  now  applied  to  medicines  which  induce  sleep  ; 
but  in  all  except  the  most  recent  systematic  classifications  it  also 
includes  those  which  in  any  way  lessen  the  sensibility  of  a  part.  The 
latter  use  of  the  word  is  more  in  accordance  with  its  etymology,  for  it 
is  derived  from  the  Greek  verb  »apxf<o,  which  means  to  benumb,  stiffen, 
or  render  torpid ;  and  although  some  medicines  produce  their  effect 
chiefly  by  diminishing  the  perceptive  power  of  the  brain,  and  others 
exclusively  by  their  local  action  upon  the  nerves,  they  agree  in  palli- 
ating the  sensation  of  pain.  This  distinction  is  not  of  modern  inven- 
tion, but  is  evident  in  the  very  terms  which  were  anciently  employed. 
Hypnotica,  soporifera  and  somnifera  were  the  epithets  applied  to  the 
former,  and  anodyna  and  paregorica  to  the  latter  group  of  narcotics. 
It  is  the  former  that  we  propose  at  present  to  examine,  while  the  latter 
will  be  considered  among  antispasmodic  and  sedative  medicines. 

When  narcotics  are  spoken  of  as  medicines  that  produce  sleep,  it 
must  be  understood  that  reference  is  made  to  their  direct  and  essential 
operation.  For  wakefulness  may  be  due  to  a  great  variety  of  causes, 
some  of  which  are  direct  and  others  indirect.  The  former  may  reside 
in  the  encephalon  itself,  and  consist  of  purely  mental  excitement,  or 
of  material  conditions,  which  may  be  sthenic,  as  in  inflammation,  or 
asthenic,  as  in  debility  consequent  upon  excessive  stimulation.  The 
indirect  causes  comprise  all  forms  of  irritation  or  pain  in  parts  remote 
from  the  brain.  Many  medicines  which  are  not  narcotics,  and  many 
agents  which  are  not  medicines,  may  remove  the  causes  of  wakeful- 
ness, and  thus  indirectly  occasion  sleep.  But  true  narcotics  produce 
sleep,  both  when  no  influences  are  operating  to  prevent  it,  and  often 
in  spite  of  such  influences,  by  exerting  a  more  powerful  action  than 
theirs,  and  one  of  an  opposite  nature.  It  is,  indeed,  their  peculiar 
virtue  to  blunt  the  senses  and  steep  the  mind  in  forgetfulness,  in  spite 
of  pain,  of  nervous  irritability,  or  of  tormenting  thoughts. 

But,  when  the  entire  group  of  narcotics  is  examined  they  are  found 
to  possess  the  power  of  producing  sleep  in  very  different  degrees,  so 
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different,  in  fact,  that  if  those  articles  are  excluded  which  have  been 
placed  in  other  divisions  of  medicines  affecting  the  nervous  system  by 
some  authors,  and  those  to  which  hypnotic  virtues  have  been  denied 
by  others,  opium  only  remains  as  the  representative  of  the  class,  or 
rather  constitutes  this  class  alone.  Thus,  hyoscyamus,  belladonna, 
and  stramonium  are  expressly  stated  by  Mr.  Headland  to  be  "  not 
soporific;"  Tully  refuses  the  same  quality  to  lactuca  and  humulus, 
and  classes  cannabis  with  euphrenic,  as  the  first-named  author  ranks 
it  with  inebriant  medicines.  But  the  different  articles  mentioned  are 
generally,  and  we  believe  correctly,  regarded  as  possessing  true  hyp- 
notic virtues,  however  feeble  these  may  be  in  the  case  of  some  among 
them  ;  while  it  cannot  be  denied  that  they  become  indirectly  promoters 
of  sleep  in  consequence  of  their  anodyne  or  paregoric  virtues. 

The  primary  effect  of  narcotic  medicines,  except  perhaps  lactucarium 
and  humulus,  is  to  excite  the  mind  and  perhaps  all  of  the  functions, 
and  at  the  same  time  to  blunt  the  perception  of  external  things  as  well 
as  bodily  sensations.  This  doctrine  has  not  always  been  acknowledged. 
On  the  contrary,  one  of  the  most  acrimonious  of  the  disputes  which 
have  divided  the  medical  world  grew  out  of  the  question  whether 
opium  is  a  stimulant  or  a  sedative.  Cullen  maintained  that  narcotics 
"are  universally  and  directly  sedative;"  yet,  in  almost  the  same  page, 
declared  that  "  in  their  first  operation  they  often  increase  the  force  and 
frequency  of  the  heart's  action."  And,  as  if  to  complete  the  confu- 
sion of  his  description,  he  asserted  "that  the  stimulant  and  sedative 
powers  of  opium  operate  at  one  and  the  same  time." 

Undoubtedly  the  primary  action  of  opium,  as  well  as  of  other  nar- 
cotics, with  the  exceptions  above  mentioned,  is  to  stimulate  the  whole 
system,  and  often  in  so  violent  a  degree  as  to  occasion  delirium.  But 
they  may  become  sedative  in  their  secondary  operation,  and  that  in  one 
of  two  manners  :  either  by  blunting  the  sensibility  of  the  system  to  pain 
or  other  cause  of  excitement,  or,  when  given  in  excessive  doses,  by  di- 
rectly reducing  the  powers  of  life,  and  occasioning  a  torpor  resembling 
that  which  alcohol  and  other  pure  stimulants  produce,  and  which  may 
terminate  in  death.  But  the  latter  operation  has  no  relation  to  the 
medicinal  action  of  narcotics,  which  is  primarily  stimulant  in  every 
case.  It  is  not  even  proportioned  to  this  action,  for  opium,  which  is 
the  most  powerful  narcotic,  is  decidedly  less  stimulant  than  belladonna 
or  stramonium,  whose  hypnotic  virtues,  on  the  other  hand,  are  com- 
paratively feeble. 

It  is  unnecessary  in  this  place  to  describe  at  length  the  phenomena 
produced  by  narcotic  medicines,  because  they  will  be  fully  detailed  in 
connection  with  the  particular  articles  of  the  class;  but  it  may  be 
proper  to  indicate  the  more  striking  effects  which,  in  a  greater  or  less 
degree,  they  produce  in  common.  Their  primary  operation,  it  has 
already  been  stated,  is  confined  to  the  nervous  system,  and  consists  in 
the  diminution  or  perversion  of  the  sensibility  to  external  impressions 
and  the  substitution  to  a  greater  or  less  extent  of  ideas  for  sensations'. 
Generally,  this  state  is  a  pleasurable  one,  and  is  accompanied  by  feel- 
ings of  nervous  tension,  followed  by  a  disposition  to  bodily  repose. 
Opium  at  this  stage  of  its  operation,  and  indeed  subsequently,  increases 
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the  perspiration,  while  belladonna  and  stramonium  diminish  it.  On 
the  other  hand,  these  narcotics  and  hyoscyamus  do  not  confine  the 
bowels,  but  rather  relax  them,  while  opium  tends  in  a  remarkable 
manner  to  produce  constipation.  It  restrains  the  secretion  and  emis- 
sion of  urine,  and,  as  well  as  lupulin,  displays  an  aphrodisiac  powers. 
Belladonna,  stramonium,  and  hyoscyamus  dilate  the  pupil,  but  opium 
contracts  it. 

The  further  operation  of  narcotics  is  displayed,  in  the  case  of  lactuca 
and  lupulin,  by  a  calmness  which  passes  into  gentle  sleep ;  in  that  of 
opium  by  more  or  less  fulness  of  the  head,  somnolence  or  deep  sleep, 
with  heat  and  moisture  of  the  skin;  and  in  that  of  the  remaining 
articles  by  cerebral  and  arterial  excitement,  irregular  action  and  dimin- 
ished power  of  the  muscular  system,  and  more  or  less  delirium,  which 
in  some  cases  is  extravagant  or  furious,  and  attended  with  halluci- 
nations. Ultimately,  when  the  narcotic  operation  is  carried  to  its 
highest  point,  it  terminates  in  complete  insensibility.  It  may  be  pro- 
duced by  all  of  the  articles  of  this  class  except  lactucarium  and  lupu- 
lin, and  is  usually  accompanied  with  evidences  of  cerebral  congestion, 
such  as  convulsions,  and  feebleness  of  the  circulation,  coldness  of  the 
extremities  or  of  the  whole  surface  of  the  body. 

The  only  medicines  of  the  present  class  which  are  known  to  have 
caused  death  are  opium,  hyosc\ramus,  belladonna,  and  stramonium,  and 
the  only  post-mortem  lesions  attributable  to  them  are  congestion  of  the 
brain  and  spinal  marrow,  the  lungs,  heart,  and  great  vessels. 

There  are  very  few  conditions  for  the  use  of  narcotics  which  cannot 
be  fulfilled  by  opium  alone.  The  principal  exceptions  to  this  rule  are, 
the  treatment  of  neuralgic  affections  and  the  relaxations  of  sphincter 
muscles,  in  which  belladonna  and  stramonium  are  more  efficient,  and 
the  resolution  of  spasmodic  action  generally,  for  which  purpose  these 
medicines,  and  also  cannabis,  are  peculiarly  appropriate.  The  action 
of  hyoscyamus  is  more  nearly  allied  to  that  of  opium,  of  which  it  is  a 
feeble  representative  and  substitute,  and  from  which,  as  already  stated, 
it  differs  in  relaxing  instead  of  confining  the  bowels.  This,  and  the 
two  milder  articles  of  the  class,  are  generally  employed  when  opium 
disagrees  with  the  patient,  or  when  it  is  intended  to  exert  a  soothing 
influence,  rather  than  to  blunt  sensibility  to  pain. 

The  principal  uses  of  narcotics  are  to  relieve  pain  and  allay  irrita- 
tion. Irritation,  in  a  pathological  sense,  consists  of  abnormal  move- 
ments and  relations  among  the  organic  elements  of  a  part;  pain  is 
the  sensation  from  which  a  perception  of  such  changes  of  condition 
arises.  But  irritation  may  exist  without  pain.  When  certain  cold- 
blooded animals  are  decapitated,  irritability  of  the  whole  body  con- 
tinues for  many  hours,  and  even  in  warm-blooded  animals  it  does  not 
cease  with  volition,  for,  as  is  now  well  known,  the  spinal  marrow  is  a 
centre  which  reflects  irritations,  and  converts  them  into  organic  or 
muscular  movements  which  are  wholly  independent  of  the  will  or  any 
other  influence  of  the  brain.  An  analogous  condition  is  observed  in 
man  when  the  spinal  marrow  is  diseased  at  its  upper  portion.  The 
most  complete  disorganisation  of  parts  of  the  body  below  the  neck 
may  then  exist  without  there  being  the  slightest  perception  of  pain. 
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such  a  manner  as  to  exert  much  pressure.  Care  should  also  be 
taken  to  protect  the  gums,  cheek,  and  tongue  from  the  corrosive  action 
of  the  liquid.  This  effect  may  be  obviated  by  using  a  mixture  of  fif- 
teen parts  of  creasote  to  ten  parts  of  collodion.  It  was  at  first  supposed 
that  the  creasote  exerted  an  antiseptic  influence,  preventing  the  exten- 
sion of  the  existing  caries;  but  this  impression  was  probably  erro- 
neous. In  cases  of  rheumatic  odontalgia  a  mouth-wash  containing 
creasote  alleviates  the  pain.  The  same  preparation  is  also  useful  to 
correct  fetor  of  the  breath. 

Leucorrhcea. — In  many  cases  of  the  chronic  form  of  this  affection 
injections  of  creasote  water  have  been  found  successful  after  the  failure 
of  other  remedies.  Schmalz,  Most,1  and  Allnatt*  bestow  great  com- 
mendation upon  this  plan  of  treatment.  The  last-named  writer  used 
the  following  formula  for  an  injection:  11.  Creasoti,  liq.  potass,  aa  f  3j  ; 
sacch.  alb.  gr.  cxx.  Mix  m  a  mortar,  and  add  by  degrees  mist,  camphor 
f,f  vj.  It  is  advised  to  use  in  the  above  mixture  at  first  only  ten  min- 
ims of  creasote.  In  gleets,  Arendt  found  three  or  four  injections  of  a 
mixture  containing  two  or  three  drops  of  creasote  to  an  ounce  of 
mucilage  sufficient  to  effect  a  cure. 

In  deafness  depending  upon  a  scanty  secretion  of  cerumen,  Cur- 
tis found  this  remedy  to  act  as  a  useful  stimulant,  and  restore  the 
impaired  function.  If  the  auditory  canal  is  obstructed,  it  must  first 
be  cleansed  with  soap  and  water,  after  which  its  internal  surface 
should  be  touched  night  and  morning  with  a  mixture  of  one  part  of 
creasote  to  four  parts  of  almond  oil.3  Burns  have  been  advantageously 
treated  by  means  of  lotions  of  creasote  water,  with  compresses  wet 
with  this  liquid,  or  with  creasote  ointment,  as  they  have  with  the  tere- 
binthinate  preparations  described  in  another  place.  The  same  appli- 
cations are  often  useful  in  chilblains,  and  also  in  erysipelas.  In  atonic, 
indolent,  and  varicose  ulcers  this  remedy,  of  various  degrees  of 
strength,  and  in  the  several  forms  above  mentioned,  has  been  found 
to  act  as  a  wholesome  stimulant  by  Reich  enbach,  Heyfelder,  Berthelot,4 
Fife,5  and  others.  It  is  peculiarly  applicable  to  such  as  have  flabby, 
fungous  granulations,  an  ichorous  discharge,  a  tendency  to  gangrene, 
or  a  connection  with  caries  of  the  subjacent  bones.  In  cancerous  ulcers 
creasote  has  been  found  useful,  for  the  purpose  of  correcting  their 
fetor,  and  sustaining  the  tissues  against  the  progress  of  the  destructive 
ulceration.  Its  antiseptic  virtue  has  also  been  employed  to  correct 
the  fetor  of  certain  discharges.  Thus,  Hay  bach  recommended  that  in 
gangrene  of  the  mouth  the  affected  part  should  be  touched  with  crea- 
sote on  a  fine  camel's  hair  brush.6  Elliotson  used  the  pure  preparation 
in  mercurial  stomatitis,  and  injected  a  solution  of  it  into  the  nostrils, 
with  equal  success,  in  a  case  of  chronic  glanders  affecting  the  nostrils 
and  frontal  sinuses,  with  pain  and  a  fetid  discharge.  The  antiseptic 
qualities  of  creasote  also  render  it  useful  as  a  means  of  correcting  the 
fetor  and  counteracting  the  tendency  to  putrefaction  of  bodies  used  for 
anatomical  purposes.     With  the  latter  object  it  has  been  injected  into 

1  Rifcke,  op.  cit.  2  Lond.  Med.  Gaz.,  xxv.  847. 

3  Lancet,  1838-39,  i.  328.  *  Riecke,  op.  cit. 

5  Lond.  Med.  Gaz.,  xxii.  63.  6  Bull,  de  Tkorap  ,  xlvi.  44. 
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the  bloodvessels.  It  is  best  adapted  for  the  preservation  of  the  nervous 
centres. 

Cutaneous  Eruptions. — Many  diseases  of  the  skin  have  been  success- 
fully treated  by  the  use  of  lotions  or  ointments  of  creasote.  A  large 
number  of  authorities  testify  to  its  efficacy  in  the  cure  of  scabies,  but 
it  does  not  appear  to  have  any  advantage  over  other  methods  which 
are  less  expensive  and  at  the  same  time  less  uncertain  in  their  effects. 
It  sometimes  acts  very  favorably  in  allaying  the  intense  itching  of 
prurigo,  and  more  decidedly  even  in  cases  of  chronic  eczema.  Martin- 
Solon  reported  the  cure  of  a  case  of  general  ichthyosis  by  its  use,  and 
statements  are  not  wanting  of  its  favorable  influence  as  a  local  applica- 
tion in  lupus  and  also  in  the  Greek  elephantiasis.  In  spite  of  these  and 
other  examples  of  its  utility,  the  remedy  has  not  been  generally 
adopted  into  the  list  of  medicines  whiqh  are  most  approved  by  physi- 
cians devoted  to  the  treatment  of  skin  diseases. 

Warts,  &c. — Eainey  found  pure  creasote  an  efficient  remedy  for 
these  excrescences,  when  they  were  thoroughly  moistened  with  it  and 
then  covered  for  two  days  with  a  strip  of  adhesive  plaster.  The  appli- 
cation rendered  them  soft  and  friable,  and  so  easily  broken  down  by 
friction  that  after  several  applications  of  it  they  were  quite  eradicated.1 
It  has  also  been  used  in  a  similar  manner  for  the  cure  of  corns,  by 
Vetter,  of  Berlin.  Eeichenbach  found  it  a  successful  application  to 
condylomata.  Thorsten  employed  it  with  good  results  for  the  removal 
of  nsevi  materni.  He  applied  it  to  the  tumor  in  a  lotion  of  variable 
strength,  on  compresses,  and  several  times  a  day.  Its  first  effect  was 
to  produce  excoriation  ;  ulceration  followed,  and  the  tumor  shrank 
and  disappeared,  leaving  a  smooth  cicatrix  behind  it. 

The  smell  of  creasote  is  best  removed  from  the  fingers  by  washing 
them  with  chlorinated  water.  Its  poisonous  effects  may  be  combated 
by  stimulants  such  as  wine,  coffee,  ether  and  its  preparations. 

Administration. — Creasote  may  be  given  in  pill  or  in  emulsion ; 
the  former  mode  is  the  less  eligible  of  the  two.  It  is  said  to  be  most 
readily  miscible  with  water  by  means  of  an  equal  quantity  of  liquor 
potassae;  to  this  some  aromatic  water  or  tincture  and  a  little  syrup 
may  be  added,  to  disguise  the  taste.  The  same  object  is  in  a  mea- 
sure fulfilled  by  the  creasote  mixture  of  the  British  Pharmacopoeia, 
viz:  Creasote  and  acetic  acid,  of  each  n^xvj  ;  spirit  of  juniper,  f5ss; 
syrup,  fsj  ;  water  fjxv.  Mix  the  creasote  with  the  acid,  add  gradu- 
ally the  water,  and  lastly  the  syrup  and  spirit.  Each  fluidounce  con- 
tains "ij  of  creasote.  The  dose  of  creasote  is  one  or  two  drops,  repeated 
at  intervals  of  one  or  two  hours,  or  only  two  or  three  times  a  day, 
according  to  the  exigencies  of  the  case.  It  may  be  gradually  increased 
to  nine  or  ten  drops.  Sometimes  a  single  drop  disagrees  with  the 
stomach,  while  in  other  cases  forty  and  even  ninety  drops  a  day  have 
been  taken  with  impunity. 

1  Lancet,  Dec.  1856,  p.  545. 
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flower,  which  is  usually  single,  at  the  summit  of  a  tall,  smooth, 

o»us  stem.  The  capsule  which  succeeds  the  flower  is  also  glaucous 
when  fresh  ;  it  forms  an  elongated  or  a  flattened  sphere,  according  to 
the  variety  of  the  plant,  measuring  from  two  to  four  inches  in  dia- 
meter, and  is  divided  internally  by  radiated  membranous  septa  con- 
taining an  immense  number  of  minute  white  or  black  seeds.  These, 
when  ripe,  furnish  a  bland  oil,  and  in  Eastern  countries,  and  in  Italy, 
are  used  for  food. 

Opium  is  obtained  from  the  capsules,  as  soon  as  their  leaves  are 
fallen,  by  making  superficial  incisions  from  whieh  the  juice  flows  and 
concretes  in  grains  or  tears.  These  are  collected  and  sometimes 
reduced  to  a  uniform  mass  by  beating,  after  having  been,  according  to 
M.  Texier,  moistened  with  saliva;  but  in  other  cases  they  undergo 
no  such  treatment,  and  consequently  the  mass  of  opium  then  presents 
a  granular  aspect. 

As  found  in  commerce,  opium  of  good  quality  is  in  hard  brownish 
masses,  which  grow  darker  by  exposure  to  the  air,  and  are  susceptible 
of  pulverization.  It  has  a  peculiar  strong  odor,  and  a  bitterish  and 
slightly  acrid  taste.  Opium  is  inflammable,  and  by  burning  swells  up 
and  is  converted  into  a  spongy  mass.  It  is  soluble  in  diluted  alcohol 
and  acids.  It  is  a  very  complex  substance:  but  the  proportions  of  its 
principal  constituents  are  these :  Morphia,  10  to  12  per  cent. ;  narco- 
tin,  6  to  7 ;  codeia,  0.6  ;  thebaina,  1  ;  narcein,  6  to  7  ;  meconin,  0.8 ; 
meconic  acid,  5  ;  extractive,  25  ;  mucilage,  19 ;  &c.  The  narcotic 
virtues  of  opium  appear  to  depend  chiefly  upon  morphia,  which  exists 
in  it  in  combination  with  meconic  acid.  Narcotin  is  a  substance 
which  combines  as  a  base  with  acids  forming  bitter  salts.  It  is  very 
inappropriately  named,  since  it  manifests  scarcely  any  narcotic  action. 
a  is  found  to  exert  a  poisonous  action  upon  animals,  but  its  ac- 
tion upon  man  is  said  to  be  that  of  a  stimulant  of  the  nervous  system, 
without  narcotic  properties,  or  at  least  without  any  except  in  very 
large  doses.  This  statement  lacks  confirmation.  A  more  detailed 
account  of  the  action  of  these  principles  will  be  found  further  on. 
Thebaina,  according  to  Magendie,  is  closely  analogous  to  strychnia 
and  brucia  in  its  action  upon  the  system.  The  other  constituents  ap- 
pear to  be  inert. 

The  officinal  preparations  which  contain  opium,  or  some  of  its  con- 
stituents, may  be  enumerated  under  the  following  heads : — 

I.  Papaver. — Poppy. 

A  decoction  of  poppy-heads,  which  is  no  longer  officinal,  has  been 
used  almost  exclusively  as  an  external  application ;  it  is  superseded 
by  solutions  of  opium. 

II.  A  second  class  of  preparations  comprises  opium  in  substance, 
and  its  solutions  in  vinous,  alcoholic,  or  acetous  menstrua.  These 
constitute  by  far  the  largest  division  of  opiate  medicines,  whether  for 
internal  or  external  use.  The  following  are  all  which  at  present  are 
officinal : — 

Pilulee  Opii. — Pills  of  Opium. 

These  pills  are  made  by  beating  sixty  grains  of  opium  and  twelve 
grains  of  soap  with  water  so  as  to  form  a  mass,  which  is  divide^  into 
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sixty  pills.  Each  pill  contains,  therefore,  one  grain  of  opium,  whose 
union  with  soap  renders  it  more  soluble  in  the  gastric  juices. 

Pilulae  Saponis  Composite. — Compound  Tills  of  Soap. 

Sixty  grains  of  opium,  with  half  a  troyounce  of  soap,  are  formed 
into  a  mass,  of  which  every  five  grains  contain  one  grain  of  opium.  It 
has  no  especial  advantage  to  recommend  it.  When  smaller  or  larger 
doses  of  opium  than  one  grain  are  required,  it  seems  preferable  to 
direct  them  extemporaneously..  It  has  been  suggested  that  these  pills 
are  convenient  to  prescribe  when  the  fact  that  the  prescription  con- 
tains opium  is  to  be  concealed  from  the  patient. 

Extractum  Opii. — Extract  of  Opium. 

This  preparation  is  made  by  intimately  mixing  twelve  troyounces  of 
opium  with^tve  pints  of  water,  and  evaporating  the  filtered  liquor  to  a 
proper  consistence.  Of  it  Dr.  Christison  remarks:  "It  is  a  prepara- 
tion now  but  little  used,  and  for  which  pharmacy  is  indebted  more  to 
prejudice  than  to  scientific  investigations." 

Confectio  Opii. — Confection  of  Opium. 

This  confection  is  prepared  by  heating  together  opium  two  hundred 
and  seventy  grains;  aromatic  powder  six  troyounces;  clarified  honey 
fourteen  troyounces.  It  is  intended  as  a  substitute  for  theriaca,  of  which 
an  account  is  given  in  the  present  article,  and  probably  fulfils  many 
of  the  purposes  to  which  that  ancient  and  multitudinous  compound  is 
adapted.  Especially  is  it  useful  in  cases  of  simple  diarrhoea  occurring 
in  debilitated  constitutions  during  the  heat  of  summer,  and  also  in  cases 
of  feeble  digestion,  attended  with  pain  and  flatulence,  in  persons  of  a 
gouty  habit.  It  is  chiefly  objectionable  on  account  of  its  bulk  when 
an  anodyne  operation  is  intended,  since  in  every  thirty-six  grains  of 
the  mass  there  is  only  one  grain  of  opium. 

Troehisei  Glyeyrrhizae  et  Opii. — Troches  of  Liquorice  and 
Opium. 

Bowdered  opium  half  a  troyounce,  powdered  liquorice,  sugar,  and 
gum  Arabic,  of  each  ten  troyounces,  and  oil  of  anise  a  fluidrachm,  are 
mixed,  and  with  water  beaten  into  a  mass,  and  divided  into  troches, 
each  weighing  six  grains.  Each  one  contains  about  one-tenth  of  a  grain 
of  opium.  This  preparation  is  much  used  for  the  purpose  of  allaying 
irritation  of  the  fauces  and  air-passages  in  ordinary  catarrh.  Its  effi- 
cacy is  much  increased  by  the  addition  of  a  small  proportion  of 
catechu. 

Pulvis  Ipecacuanha?  Compositus. — Compound  Powder  of  Ipeca- 
cuanha; Dover's  Powder. 

This  valuable  preparation  is  made  by  rubbing  together  powdered 
opium  and  ipecacuanha,  of  each  sixty  grains,  and  sulphate  of  potassa 
a  tmyounce.  It  presents  a  striking  instance  of  the  development  of  a 
third  power  by  the  association  of  two  others  of  a  different  character. 
The  quantity  of  either  active  ingredient  in  an  average  close  of  this 
powder  (ten  grains)  is  too  small  to  develop  any  marked  effects,  except 
perhaps  a  little  drowsiness  due  to  the  opium  ;  but  the  stimulant  effect 
of  the  latter,  associated  with  the  sedative  influence  of  the  former,  exerts 
a  diaphoretic  action,  which  comes  most  opportunely  into  play  at  the 
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commencement  of  inflammatory  and  febrile  disorders,  and  whenever, 
in  their  further  progress,  this  action  may  be  appropriate.  It  is  gene- 
rally inadmissible  when  nausea  or  gastric  irritation  is  present.  Une 
gram  of  opium  and  one  of  ipecacuanha  are  contained  in  ten  grains  ol 
the  powder  The  object  of  the  sulphate  of  potassa  is  merely  to  facili- 
tate the  subdivision  of  the  other  ingredients.  Owing  to  its  greater 
specific  gravitv,  it  is  said  to  subside  to  the  bottom  of  the  powder  when 
this  is  long  kept  in  the  same  position,,  so  as  to  render  the  upper  por- 
tions of  the  mass  relatively  stronger  than  the  lower. 

Aeetum  Opii. — Vinegar  of  Opium  ;  Black  Drop. 

The  officinal  directions  for  this  preparation  are  as  follows :  "  Take 
of  opium,  in  coarse  powder,  five  troy  ounces  ;  nutmeg,  in  coarse  powder, 
a  troyounce ;  saffron  one  hundred  and  fifty  grains;  sugar  eight  troy- 
ounces;  diluted  acetic  acid  a  sufficient  quantity.  Macerate  the  opium, 
nutmeg,  and  saffron  with  a  pint  of  the  diluted  acetic  acid,  for  twenty- 
four  hours."  By  percolation  twenty-six  fluidounces  of  liquid  are  ob- 
tained, in  which  the  sugar  is  dissolved,  and  sufficient  diluted  acetic 
acid  is  then  added  to  make  the  whole  measure  two  pints. 

Six  and  a  half  minims  of  this  preparation  are  regarded  as  equivalent 
to  thirteen  minims  of  laudanum  or  one  grain  of  opium. 

The  advantages  of  black  drop  over  opium  or  laudanum  are.  that  it 
is  less  stimulating  than  either,  and  less  apt  than  the  latter  to  disagree 
with  the  stomach,  or  affect  the  nervous  system  unpleasantly,  while  its 
anodyne  and  soporific  effects  are  equal  to  those  of  the  other  prepara- 
tions. 

Tinetura  Opii. — Tincture  of  Opium  ;  Laudanum. 

Two  troyounces  and.  a  half  of  powdered  opium  are  macerated  for  three 
days  in  a  pint  of  water;  a  pint  of  alcohol  is  then  added,  and  after  three 
days  longer  of  maceration,  the  whole  is  introduced  into  a  percolator 
and  diluted  alcohol  added  until  two  pints  of  tincture  are  obtained. 
Thirteen  minims  of  the  tincture,  or  about  twenty-five  drops,  are  re- 
garded as  equivalent  to  one  grain  of  opium.  This  is  the  most  common 
and  largely  employed  of  all  the  officinal  preparations  of  opium,  all  of 
whose  virtues  it  possesses.  It  is,  however,  more  apt  than  opium,  or 
than  the  acetated  tincture,  to  occasion  nausea  and  headache. 

Tinetura  Opii  Aeetata. — Acetated  Tincture  of  Opium. 

This  tincture  is  prepared  by  rubbing  two  troyounces  of  powdered 
opium  .with  twelve  fluidounces  of  vinegar,  and  adding  half  a  pint  of 
alcohol.  After  maceration  for  seven  days,  it  is  expressed,  and  filtered 
through  paper. 

It  is  thought  to  be  less  apt  than  laudanum  to  disagree  with  the  sto- 
mach, but  in  this  respect  it  is  probably  inferior  to  vinegar  of  opium. 
Its  dose  is  ten  minims,  or  about  twenty  drops. 

Tinetura  Opii  Camphorata. — Camphorated  Tincture  of  Opium  • 
Paregoric  Elixir. 

••  Take  of  opium  in  powder,  benzoic  acid,  each  sixty  grains  •  oil  of 
anise  a  fiuidrachm;  clarified  honey  two  troyounces;  camphor  forty 
groins ;  diluted  alcohol  two  pints.  Macerate  for  seven  days,  and  filter 
through  paper." 


VI.]  OPIUM. 


653 


The  association  of  camphor  with  opium  and  the  other  stimulants 
composing  this  tincture  modifies  their  operation  in  some  degree,  and 
renders  it  a  valuable  medicine  for  the  relief  of  abdominal  pains  pro- 
duced by  flatus  or  irritability  of  the  stomach  or  bowels,  and  for  allay- 
ing cough  when  there  is  no  active  inflammation  of  the  pulmonary 
organs. 

One  grain  of  opium  is  contained  in  half  a  fluidounce  of  the  elixir. 
Its  dose  for  an  adult  is  one  or  two  fluidrachms,  and  for  an  infant  from 
five  to  twenty  drops.     It  is  generally  administered  in  sweetened  water. 

Tinctura  Opii  Deodorata. — Deodorized  Tincture  or  Opium. 

In  this  preparation  the  same  proportion  of  opium  is  used  as  in 
making  laudanum.  After  macerating  the  opium  in  water,  the  result- 
ing liquid  is  concentrated  by  evaporation  and  washed  with  ether. 
The  supernatant  ether  is  then  poured  off)  and  what  remains  is  expelled 
by  evaporation.  The  residual  solution,  after  being  diluted  with  water 
and  filtered,  is  mixed  with  alcohol. 

In  this  process  the  ether  removes  the  resinous  and  odorous  particles, 
leaving  an  aqueous  solution  of  the  active  principles  of  opium,  to  which 
alcohol  is  added  in  sufficient  quantity  to  preserve  it. 

The  strength  of  this  tincture  is  equal  to  that  of  laudanum,  but  its 
dose  by  drops,  which  are  larger  than  those  of  laudanum,  is  less.  From 
ten  to  fifteen  may  be  given  at  a  dose. 

Vinum  Opii. — Wine  of  Opium  ;  Sydenham's  Laudanum. 

Take  of  opium,  in  powder,  two  troyounces  ;  cinnamon  and  cloves,  in 
moderately  fine  powder,  each  sixty  grains ;  sherry  wine  a  sufficient 
quantity.  The  powders,  mixed,  are  macerated  for  seven  days  with 
fifteen  fiuidounces  of  the  wine,  and  then,  by  percolation,  a  pint  of  fil- 
tered liquor  is  obtained. 

Eight  minims,  or  from  six  to  seven  drops,  of  this  preparation  contain 
the  virtues  of  one  grain  of  opium.  It  is,  therefore,  of  nearly  double 
the  strength  of  laudanum.  Wine  of  opium,  like  the  other  preparations 
of  this  drug  with  aromatics,  is  usually  acceptable  to  the  stomach ;  but 
is  less  used  internally  than  as  an  external  application  in  chronic  in- 
flammations of  the  conjunctiva. 

Emplastrum  Opii. — Plaster  of  Opium. 

"  Take  of  extract  of  opium  a  troyounce ;  Burgundy  pitch  three  troy- 
ounces;  plaster  of  lead  twelve  troyounces;  water  a  sufficient  quantity. 
Mix  the  extract  with  three  fiuidounces  of  water,  and  evaporate,  by 
means  of  a  water-bath,  to  a  fluidounce  and  a  half.  Add  this  to  the 
Burgundy  pitch  and  plaster,  melted  together  by  means  of  a  water- 
bath,  and  continue  the  heat  for  a  short  time,  stirring  constantly,  that 
the  moisture  may  be  evaporated." 

This  is  an  anodyne  and  discutient  application. 

III.  Morphia  and  its  Salts. 

Morphia,  the  principal  narcotic  ingredient  of  opium,  is  obtained  by 
precipitation  with  ammonia  from  a  solution  of  opium  in  alcohol  and 
water.  Morphia  is  crystalline,  without  smell,  but  very  bitter,  and  is 
imperfectly  soluble  in  cold  water,  alcohol,  or  ether,  but  it  dissolves 
readily  in  alcohol.     It  is  also  soluble  in  fixed  and  in  volatile  oils,  and 


654  XARCOTICS.  [CLASS 

in  a  solution  of  caustic  potassa.  It  has  an  alkaline  reaction.  Owing 
to  its  comparatively  insoluble  character,  morphia  is  seldom  prescribed 
except  in  combination  with  an  acid. 

Morphias  Acetas.— Acetate  op  Morphia. 

This  salt  is  prepared  by  the  direct  combination  of  diluted  acetic 
acid  with  pure  morphia.  When  pure  it  forms  slender  acicular  crystals, 
which  dissolve  very  rapidly  in  water,  but  less  so  in  alcohol.  It  be- 
comes less  soluble  by  keeping,  in  consequence  of  losing  a  portion  of 
its  acetic  acid.  Its  solubility,  however,  can  be  readily  restored  by 
the  addition  of  vinegar  or  acetic  acid.  This  salt  has  a  very  bitter 
taste.  It  is  less  frequently  used  than  the  sulphate  for  internal  admi- 
nistration, but  oftener  endermically,  in  consequence  of  its  greater  so1 
lubility,  when  unimpaired,  in  the  moisture  of  a  blistered  surface. 
One-sixth  of  a  grain  is  generally  esteemed  equivalent  to  a  grain  of 
opium. 

Morphia?  Murias. — Muriate  of  Morphia  ;  Hydrochlorate  of 
Morphia. 

This  salt  is  prepared  by  the  direct  combination  of  diluted  muriatic 
acid  with  morphia.  It  forms  white  tufts  of  radiated  acicular  crystals. 
It  is  very  bitter,  and  is  soluble  in  from  sixteen  to  twenty  parts  of  cold, 
and  in  eight  or  ten  parts  of  boiling  water.  It  is  also  dissolved  by 
alcohol.  It  is  more  employed  endermically  than  internally.  Its  dose 
is  the  same  as  that  of  the  acetate. 

Morphia?  Sulphas. — Sulphate  of  Morphia. 

Sulphate  of  morphia  is  obtained  by  saturating  morphia  with  diluted 
sulphuric  acid.  It  crystallizes  in  delicate  fasciculi  of  white  acicular 
crystals  of  a  silky  lustre,  which  undergo  no  change  by  exposure  to 
the  air,  and  are  intensely  bitter.  They  dissolve  in  alcohol,  in  cold 
water,  and  in  twice  their  weight  of  boiling  water.  The  sulphate  is 
the  preparation  of  morphia  most  usually  administered.  Its  dose,  like 
tha^  of  the  preceding  salts,  is  one-sixth  of  a  grain. 

Liquor  Morphia?  Sulphatis. — Solution  of  Sulphate  of  Morphia. 

This  solution  contains  one  grain  of  sulphate  of  morphia  to  a  fluid- 
ounce  of  distilled  water.  Its  dose  is  a  fluidrachm,  containing  one- 
eighth  of  a  grain  of  the  sulphate.1 

Medical  History.— Opium,  from  6*6<,  juice,  is  the  inspissated  juice 
of  the  poppy,  and  is  supposed  to  have  received  its  name  in  conse- 
quence of  the  valuable  properties  which  rendered  it  eminently  the 
juice,  in  the  same  manner  as  cinchona  is  now  called,  simply,  bark, 
from  its  superiority  over  all  other  barks.  If,  however,  this  etymology 
of  opium  is  correct,  there  is  a  difficulty  in  accounting  for  the  very 
slight  notice  taken  of  the  medicine  by  the  most  ancient  medical 
writers.  The  word  opium,  indeed,  occurs  in  the  Hippocratic  books, 
and  is  there,  as  by  Celsus,  used  to  denote  a  narcotic  medicine,2  but  is 

•  Codeia  has  oflate  been  introduced  into  practice,  but  without  any  apparent  neces- 
sity or  propriety.  "The  medicinal  properties  of  codeia,"  says  M.  Bouchardat  (  \„- 
imoire  de  Thtrap.,  1859,  p.  10),  "  are  almost  identical  with  those  of  morphia  but  five 
times  as  much  of  it  may  be  given  to  produce  an  equal  effect."' 

*  Adams,  Comment,  o.i  Paulas  /Edneta. 
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not  alluded  to  as  it  might  be  expected  a  medicine  would  be  which 
was  held  in  high  esteem,  or  was  habitually  employed.  The  first  writer 
to  record  its  remarkable  virtues  was  Dioscorides,  who  lived  in  the  lat- 
ter half  of  the  first  century  of  the  Christian  era.  He  says:  Opium 
allays  pain,  induces  sleep,  promotes  menstruation,  and  is  useful  in 
chronic  coughs.  In  overdoses  it  occasions  a  deep  and  terrible  leth- 
argy. Externally  it  is  used  with  oil  to  allay  the  pain  of  headache ; 
introduce  into  the  ear,  it  relieves  earache ;  a  suppository  made  with 
it  is  narcotic.1  But  it  does  not  appear  to  have  been  extensively  used 
until  physicians  of  the  Arabian  school  disseminated  a  knowledge  of 
its  qualities.  In  the  writings  of  one  of  the  most  eminent  of  this 
school,  Avicenna,  who  flourished  at  the  commencement  of  the  eleventh 
century,  the  medicinal  applications  of  opium  are  shown  at  length,3 
and  their  enumeration  comprises  nearly  all  of  those  which  are  familiar 
to  the  practitioner  of  the  present  day.  This  author  particularly  alludes 
to  its  producing  derangement  of  the  mind,  and  of  the  digestive  func- 
tion. Rhazes  says  that  two  drachms  of  opium  are  a  fatal  dose  ;  that 
it  produces  torpor,  and  then  insensibility,  and  sometimes  general 
spasms,  and  that  the  eyes  become  hollow,  the  tongue  thick,  and  the 
skin  is  covered  with  a  cold  sweat.  He  adds  that  the  breath  of  the 
poisoned  person,  and  also  his  internal  organs,  exhale  the  smell  of 
opium.3  Under  the  influence  of  the  Galenical  doctrine,  however, 
opium  fell  into  discredit  because  it  was  condemned  by  this  hypo, 
thesis  as  being  cold,  nor  was  it  again  received  into  the  confidence  of 
European  practitioners  until  the  sixteenth  century,  when  Paracelsus 
and  his  successors  in  the  chemical  school  renewed  its  vogue.4  During 
this  and  the  following  age,  its  reputation  increased  so  much,  that 
Sydenham,  when  describing  the  epidemic  dysentery  of  1669-1672, 
eulogized  this  remedy  in  the  most  extravagant  terms.  "Without  it," 
he  exclaims, "  the  healing  art  would  cease  to  exist,  and  by  its  help  a 
skilful  physician  is  enabled  to  perform  cures  that  seem  almost  mira- 
culous." Indeed,  it  was  to  Sydenham,  Morton,  Freind,  Pringle,  and 
other  British  physicians,  that  the  various  modern  uses  of  opium  may, 
in  a  great  degree,  be  attributed.  It  is  worthy  of  remark  that  the 
application  of  chemistry  to  opium  has  once  more,  in  our  own  time, 
extended  and  facilitated  its  employment,  by  extracting  from  the  crude 
vegetable  product  the  alkaloid  bases  to  which  its  activity  is  in  a  great 
degree  due.  Narcotina  was  discovered  by  Derosne  in  1803  ;  morphia 
by  Seteurner  in  1816  ;  and  codeia  by  Robiquet  in  1833. 

Action.  On  Animals. — The  influence  of  opium  and  its  prepara- 
tions upon  the  lower  animals  differs  in  a  striking  manner  from  that 
which  they  exert  on  man.  According  to  Pereira,5  a  series  of  experi- 
ments instituted  by  Charvet,  in  1826,  shows  conclusively  that  the 
narcotic  influence  of  opium  is  distinct  in  proportion  to  trie  cerebral 
development  of  the  animal.  In  the  lower  animals,  the  function  of 
motility  is  especially  affected  by  opium  and  its  preparations ;  the 
invertebrate  suffer  debility,  and  paralysis  of  the  contractile  tissues, 

1  Mat.  Med.,  lib.  iv.  2  Adams,  Comment,  on  Paulus  iEgineta. 

a  Kkn  Baithab,  ed.  Southerner,  i.  64.  *  Sprengel,  Hist,  de  la  MeYleciiie,"v.  54. 

6  Materia  Medica,  Art.  Opium. 
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while  the  vertebrate  below  the  rank  of  man  are  chiefly  affected  with 
convulsions,  but  birds  alone  manifest  any  stupor,  except  as  an  occa- 
sional phenomenon  of  poisoning  by  opium.  Kolliker's  experiments 
upon  frogs  prove  that  opium  throws  these  animals  into  tetanic  convul- 
sions, when  it  is  introduced  into  the  stomach  or  into  the  spinal  canal, 
and  whether  the  continuity  of  the  brain  with  the  spinal  marrow  is 
preserved  or  not.1  According  to  other  experimenters,  different  results 
are  obtained  which  depend  upon  the  preparation  of  opium  used,  and 
the  manner  in  which  it  is  introduced  into  the  economy.  M.  Lafargue2 
having  observed  that  the  poppy  was  a  favorite  food  of  the  rabbit,  on 
which  it  thrived  and  grew  fat,  desired  to  know  whether  the  animal 
would  be  affected  by  opium.  For  this  purpose,  he  dissolved  three 
grains  of  the  acetate  of  morphia  in  a  quantity  of  water,  and  mixed  the 
solution  with  a  certain  quantity  of  bran,  which  a  rabbit  ate  in  two 
days,  and  was  not  in  the  least  affected  by  it.  Bouchardat  reports  that 
he  has  given  large  doses  of  opium  to  rabbits  with  similar  results,  and 
states  that  veterinary  surgeons  have  administered  from  one  to  two 
ounces  of  opium  to  horses  without  producing  any  bad  symptoms.3 
Mulder  gave  a  dog  six  grains  of  the  acetate  of  morphia  dissolved  in 
water ;  paraly sis  of  the  hind  legs,  salivation,  and  somnolency  with 
dilated  but  contractile  pupils,  followed.  On  the  third  day  the  animal 
was  well.  Another  dog,  which  had  swallowed  six  grains  of  the  sul- 
phate of  morphia,  recovered  in  the  same  space  of  time.4 

In  these  cases  the  drug  was  introduced  into  the  stomach,  and  there, 
in  all  probability,  underwent  a  digestion  which  robbed  it  of  its  poison- 
ous qualities,  for  we  find  that  when  either  opium  or  morphia  is  more 
directly  absorbed  by  the  bloodvessels,  phenomena  take  place  like 
those  alluded  to  as  occurring  under  the  opiate  influence  in  the  lower 
races  of  animals.  Such  was  the  case  in  Barbier's  experiments  upon 
horses,  with  these  substances.5  Four  drachms  of  the  aqueous  extract 
of  opium  dissolved  in  water  were  injected  into  the  trachea  of  a  horse. 
In  eight  minutes  he  reared,  then  went  backwards,  at  the  same  time 
turning  round,  and  raising  his  feet  convulsively.  In  seven  minutes 
more  he  was  trembling  all  over,  stretching  out  his  neck,  jerking  his 
head  convulsively,  and  tottering  as  he  walked.  Nine  minutes  after- 
wards, on  being  urged  to  walk,  he  fell,  and  showed  no  sensibility  when 
rubbed  or  struck  upon  the  spine.  From  time  to  time  his  head  was 
abruptly  raised,  his  ears  lay  back,  and  his  eyes  winked.  Twenty- 
three  minutes  afterwards  he  was  again  upon  his  feet,  bat  insecurely, 
when  suddenly  he  sprang  forward  and  fell.  Three  hours  later  he  was 
breathing  slowly,  and  the  muscles  were  contracting  spasmodically ;  the 
heart  beat  strongly.  He  was  not  comatose,  nor  even  dull,  but  con- 
tinued to  be  convulsed  until  the  expiration  of  three  hours  more,  when 
he  died.  Another  horse  had  about  one  hundred  grains  of  acetate  of 
morphia,  dissolved  in  six  ounces  of  water,  thrown  into  his  trachea  ■ 
he  lived  three  hours,  and  died  in  convulsions,  after  manifesting  symp- 

•  Vikchow's  Archiv.,  x.  248.  2  Am.  Jour,  of  Med.  Sci.,  Jan.  1847,  p.  223. 

3  Manuel  de  Matiere  Medicale,  &c,  2eme  edition.     Paris,  1846. 

4  Bulletin  des  Sciences  Med.,  1827. 

5  Matiere  Medicale,  4eme  edition,  1837,  v.  18,  and  33. 
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toms  almost  identical  with  those  in  the  case  just  described.  The  dis- 
section of  both  of  these  animals  showed  the  cerebro-spinal  pia  mater 
to  be  extremely  vascular,  and,  in  the  first  one,  the  spinal  canal  con- 
tained a  quantity  of  reddish  serum.  Albers  found  that  while  even 
thirty  grains  of  opium  produced  no  effect  when  thrown  into  a  rabbit's 
stomach,  sleep  and  contracted  pupils  were  the  consequences  of  in- 
jecting laudanum  into  the  pleural  cavity ;'  and  Hunter  observed 
that  while  the  animal  was  unaffected  by  morphia  introduced  into  the 
stomach,  it  was  readily  narcotized  by  the  hypodermic  injection  of 
morphia.2  Unless  we  suppose  the  destruction  of  morphia  by  digestion, 
these  opposite  results  are  quite  inexplicable. 

Again,  we  may  comprehend  why  the  motor  powers  should  be  more 
excited  by  an  appropriate  agent  in  animals  which  have  the  correspond- 
ing nervous  organs  more  developed  than  in  man,  yet  it  seems  to  be 
reasonable  that  the  organs  of  the  special  senses  and  of  the  instinctive 
emotions  should  be  affected,  if  not  in  the  same  degree,  at  least  in  the 
same  manner,  as  in  man.  The  fact  of  their  inferior  development 
ought  not,  one  would  suppose,  to  render  them  less  impressionable  to 
the  narcotic  influence. 

An  experiment  performed  by  Charvet  proves  that  the  convulsive 
movements  which  have  been  described  are  due  to  the  influence  of  the 
narcotic  upon  the  spinal  cord.  He  found  that  a  lizard  affected  in  this 
manner  by  opium  continued  to  be  so  even  after  the  head  was  severed 
from  the  trunk.  A  further  difference  alleged  by  Bouchardat3  to  exist 
between  the  higher  and  the  lower  animals  relative  to  the  influence  of 
opiates  upon  them,  is  that  while  opium  is  most  powerful  in  its  effects 
on  the  cold-blooded  tribes,  morphia  acts  with  greater  energy  upon  the 
warm-blooded.  He  found  that  fish  would  die  in  an  hour  when  placed 
in  water  containing  one-thousandth  part  of  extract  of  opium,  but  would 
live  for  three  days  in  water  containing  a  like  proportion  of  morphia.4 

On  Man. — It  may  be  premised  that  there  is  very  little  difference 
between  the  action  of  opium  and  its  salts  upon  the  human  system,  and 
still  less  depending  on  the  manner  of  their  being  introduced,  whether 
this  be  done  by  the  stomach  or  rectum,  or  finally  through  the  skin. 
It  is  true  that  the  same  individual  may  be  somewhat  differently 
affected  by  opium  and  the  salts  of  morphia,  but  another  person  may 
be  impressed  in  a  directly  converse  manner  by  these  two  forms  of 
medicine;  so  that  no  general  rule  can  be  laid  down  according  to  which 
the  one  should  be  preferred  to  the  other  in  a  given  case.  The  peculiari- 
ties of  the  patient,  as  shown  by  his  past  experience  in  the  use  of  opi- 
ates, must  frequently  determine  our  choice  of  the  preparation  to  be 
given,  and  often  the  condition  of  the  stomach  will  suggest  the  selection 
of  that  one  which  is  least  bulky,  and  therefore  least  liable  to  excite 
nausea  or  vomiting.  But  whatever  the  form  of  the  opiate,  or  however 
brought  into  action,  its  effects  are  the  same. 

In  small  doses,  as  from  a  quarter  of  a  grain  to  one  grain,  opium 
produces  upon  those  who  are  accustomed  to  its  use  a  soothing  and 

1  Virchow's  Arcliiv,  xxvi.  227.  *  Times  and  Gaz.,  March,  1859,  p.  235. 

3  Annuaire  de  Tkerapeutique,  1845.  *  Annuaire,  1846,  p.  284. 
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luxurious  calm  of  mind  and  body,  followed,  in  the  course  of  forty  or 
fifty  minutes,  by  a  disposition  to  sleep,  which  gradually  steals  over  the 
senses,  and  at  last  wraps  the  mind  in  unconsciousness;  or,  if  sleep 
does  not  take  place,  there  is  a  repose  of  the  body  undisturbed  by  pain 
or  external  annoyance,  and  a  crowd  of  dreamy  and  pleasing  thoughts 
sweep  across  the  field  of  the  imagination.  At  the  same  time  the  pulse, 
which  was  at  first  slightly  quickened  and  more  frequent,  becomes 
somewhat  slower,  the  mouth  and  pharynx  are  rather  dry,  and  often 
perspiration  breaks  out  upon  the  skin.  The  sleep  produced  by  such 
a  dose  of  opium  may  last  all  night,  if  the  medicine  has  been  taken  at 
bedtime;  during  the  day,  it  will  hardly  exceed  two  or  three  hours  in 
duration. 

Larger  doses,  as  from  one  to  three  grains  of  opium,  produce  much 
more  decided  effects.  The  stage  of  excitement  is  more  strongly 
marked,  the  head  feels  full,  hot,  and  sometimes  light,  there  are  buzzing 
noises  in  the  ears,  the  face  and  eyes  are  injected,  while  the  pupil  is 
more  or  less  contracted.  Flashes  of  light  are  apt  to  appear  before  the 
eyes ;  the  ideas  are  confused  and  extravagant,  and  sometimes  there  is 
delirium ;  the  pulse  is  fuller  and  more  frequent ;  the  skin  is  hot,  the 
mouth  and  fauces  dry;  generally  there  is  nausea,  and  in  some  cases 
vomiting.  To  these  symptoms  depression  succeeds.  The  pulse  beats 
more  slowly,  and  often  irregularly  ;  the  head  feels  heavy  and  full,  and 
all  the  senses  lose  their  acuteness ;  the  countenance  assumes  a  stupid, 
besotted  expression,  produced  by  the  turgidness  of  the  features,  the 
dulness  of  the  eyes,  and  the  drooping  of  their  lids  ;  there  is  a  strong 
indisposition  to  think  or  move,  or,  more  properly,  an  inability  to  make 
any  exertion  either  of  mind  or  body ;  the  speech  is  thick  and  hesita- 
ting, the  muscles  of  the  limbs  are  affected  with  spasmodic  movements, 
and  if  the  patient  attempts  to  walk,  he  feels  giddy  and  oppressed,  and 
staggers  like  a  drunken  man.  An  irresistible  propensity  to  sleep 
promptly  follows  these  symptoms,  and  when  yielded  to  the  breathing 
becomes  laborious,  and  often  stertorous,  while  the  surface  of  the  body 
sometimes  grows  pale  and  damp,  and  the  hands  and  feet  cold.  The 
sleep  may  be  deep,  prolonged,  and  tranquil,  but,  produced  by  the 
doses  mentioned,  is  much  more  apt  to  be  disturbed  by  frightful 
dreams,  from  which  the  patient  frequently  awakes  to  relapse  imme- 
diately into  his  previous  condition.  It  should  be  borne  in  mind  that 
the  phenomena  now  described  are  those  which  ordinarily  occur  in 
persons  who  are  not  distinctly  diseased ;  they  are  greatly  modified  by 
various  morbid  conditions,  and  by  peculiarities  of  temperament,  age, 
and  other  influences  which  will  be  mentioned  in  the  sequel. 

Narcotism. — Poisonous  doses  of  opium  produce  effects  like  those 
just  enumerated,  except  that  they  are  much  more  decided,  and  are  not 
preceded  by  any  distinct  stage  of  excitement.  They  are  thus  described 
by  Dr.  Beck:1  "The  following  symptoms  are  usually  observed  within 
a  short  time:  giddiness,  insensibility,  and  immobility,  respiration 
scarcely  perceptible,  and  a  small  feeble  pulse,  which  sometimes  be- 
comes full  and  slow.     The  eyes  are  shut,  the  pupils  contracted,  and 

1  Med.  Jurisprudence,  vol.  ii.  p.  566. 
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the  whole  expression  of  the  countenance  is  usually  that  of  deep  and 
perfect  repose.  As  the  effects  increase,  the  lethargic  state  becomes 
more  profound,  deglutition  is  suspended,  the  breathing  is  occasionally 
stertorous,  the  pupils  are  insensible  to  the  application  of  light,  the 
countenance  is  pale  and  cadaverous,  and  the  muscles  of  the  limbs  and 
trunk  are  in  a  state  of  relaxation.  Vomiting  sometimes  supervenes, 
and  there  is  an  occasional  glimpse  of  returning  animation,  but  the 
comatose  state  soon  returns,  and  death,  which  is  sometimes  preceded 
by  convulsions,  rapidly  follows." 

The  quantity  of  opium  or  of  its  preparations  sufficient  to  produce 
all  of  these  results  cannot  be  stated  with  an  approach  to  accuracy;  a 
few  drops  of  laudanum  or  a  fraction  of  a  grain  of  morphia  may  be 
fatal  to  young  children,  and,  on  the  other  hand,  enormous  doses  of 
either  have  sometimes  been  taken  with  only  temporary  inconvenience. 
Dr.  Beck  cites  two  cases,  in  one  of  which  twenty-four,  and  in  the  other 
fifty  grains  of  the  acetate  of  morphia  were  swallowed,  without  causing 
death.  A  gentleman  seventy-two  years  of  age  recovered  from  the 
effects  of  twelve  drachms  of  laudanum;1  another,  aged  thirty-five 
years,  after  half  an  ounce  of  this  preparation  had  been  taken;2  and  a 
third  in  which  above  an  ounce  was  swallowed,  and  although  the 
symptoms  were  intense,  the  patient  recovered  temporarily,  at  least, 
with  paralysis  of  the  right  side.3  Another  case  is  reported  in  which 
ninety  grains  of  opium  were  taken  by  a  female,  who  got  well.4  An 
infant  of  twelve  months  recovered  from  the  effects  of  seventy-two 
drops  of  laudanum  f  another,  six  days  old,  after  taking  two  grains  of 
powdered  opium  ;6  and  a  child,  not  quite  six  years  old,  from  a  dose  of 
seven  and  a  half  grains  of  opium,  which  were,  however,  mixed  with 
an  equal  quantity  of  prepared  chalk.7  Such  examples  might  be 
almost  indefinitely  multiplied. 

Mode  of  Action. — It  has  always  seemed  impossible  to  explain  the 
soporific  effects  of  opium,  and  most  persons  have  been  content  to 
accept  the  raillery  of  the  French  satirist,  and  admit  that  opium  pro- 
duces sleep  because  it  possesses  a  "  vis  dormitiva."  But  for  this  and  all 
specific  effects  there  must  unquestionably  be  a  material"  cause,  however 
recondite  it  may  be,  or  how  difficult  soever  may  be  its  isolation.  Dr. 
C.  Hanfield  Jones  has  proposed  a  very  plausible  solution  of  the  pro- 
blem. Guided  by  the  light  which  physiology  has  thrown  on  the 
functions  of  the  vaso-motor  nerves,  and  by  numerous  facts  which 
prove  that  in  natural  sleep  there  is  less  blood  in  the  brain  than  during 
waking  hours ;  which  also  prove  that  when  the  cerebral  circulation  is 
active  sleep  is  impossible,  while  it  is  promoted  by  everything  which 
tends  to  diminish  the  cerebral  afflux,  as  cold  to  the  head,  tepid  pedi- 
luvia,  and  compression  of  the  carotids ;  and  which  further  demonstrate 
that  in  the  fatal  sleep  produced  by  extreme  cold  the  brain  is  often 
found  exsanguious,  Dr.  Jones  concludes  that  opium  causes  sleep,  in 

1  Lancet,  July,  1857,  p.  80.         2  Boston  Med.  and  Surg.  Jour.,  Aug.  1855,  p.  21. 

»  Br.  and  For.  Med.-Chir.  Rev.,  xxii.  523. 

*  Am.  Jour,  of  Med.  Sci.,  Oct.  1854,  p.  385.  5  Edinb.  Med.  Jour.,  iii.  716. 

8  Boston  Med.  and  Surg.  Jour.,  Dec.  1857,  p.  357. 

7  Am.  Jour,  of  Med.  Sci.,  April,  1859,  p.  367. 
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part,  at  least,  by  its  action  on  the  vaso-motor  nerves,  producing  a  con- 
traction of  the  cerebral  arteries.  The  supply  of  blood  being  di- 
minished, the  functions  of  the  hemispheres  are  for  a  time  m  a 
ance.  The  opposite  phenomena  produced  by  belladonna  and  stramo- 
nium, the  active  congestion  of  the  face  and  head,  and  the  maniacal 
delirium  they  cause,  appear  to  oblige  us  to  assume  for  their  effect  upon 
the  brain  an 'opposite  physical  condition  to  that  produced  by  opium. 
Now,  we  know  that  they  dilate  and  that  opium  contracts  the  arteries, 
and  consequently  we  have  additional  ground  on  which  to  found 
the  conclusion  that  the  physical  cause  of  natural  sleep  and  of  sleep 
from  opium  is  one  and  the  same.  There  are,  however,  two  stages  of 
the  operation  of  opium,  according  to  its  dose,  in  which  the  internal 
physical  effects  and  the  internal  phenomena  are  alike  different.  The 
one  is  during  the  stimulant  action  of  the  drug  when  the  face  is  flushed 
and  there  is  evidently  hyperemia  of  the  brain,  and  the  other  when, 
the  specific  soporific  effects  having  subsided,  either  reaction  takes 
place,  renewing  in  some  degree  the  vascular  turgor  of  the  head ;  or 
else,  the  nervous  power  having  become  exhausted,  the  blood  stagnates 
in  the  engorged  vessels,  and  profound  coma  with  stertorous  breathing 
and  a  turgid  countenance  indicate  the  approach  of  death  by  compres- 
sion of  the  brain.  The  commencement  and  the  conclusion  of  the 
operations  of  opium  in  a  full  dose,  are  then,  it  may  be  concluded,  both 
unlike  its  action  when  it  produces  sleep  alone,  and  hence  we  may 
learn  why  it  is  so  difficult  in  practice  to  adjust  the  dose  of  the  drug 
so  as  neither  to  excite  before  sleep  nor  stupefy  after  it. 

The  distinctions  between  poisoning  by  opium  and  other  narcotics 
may  here  be  pointed  out.  Neither  aconite,  digitalis,  nor  tobacco  pro- 
duces stupor,  nor  does  conium  except  in  very  large  doses,  and  that 
not  uniformly.  Hyoscyamus,  stramonium,  and  belladonna  excite 
violent  delirium,  and  extreme  dilatation  of  the  pupil.  Inebriation  by 
alcohol  bears  a  very  close  resemblance  to  opiate  narcotism  in  many 
cases,  but  the  former  state  is  preceded  by  confusion  of  ideas  or  com- 
plete delirium,  and  the  breath  is  strongly  tainted  with  the  alcoholic 
odor. 

After  death  from  poisoning  by  opium,  the  convolutions  of  the  brain 
are  found  to  be  flattened ;  the  vessels  of  the  cerebro-spinal  axis  and 
its  investing  membranes  are  gorged  with  black  blood,  and  the  capil- 
laries of  the  brain  give  out  on  incision  minute  drops  of  the  same  fluid. 
A  serous  liquid  is  usually  met  with  in  the  ventricles  of  the  brain, 
and  under  the  cerebral  face  of  the  arachnoid  membrane.  The  lungs, 
heart,  liver,  and  spleen  are  in  most  cases  distended  with  dark  and 
fluid  blood. 

Opium  Eating.— -In  some  countries  where  the  heat  of  the  climate, 
or  the  prohibition  of  wine  by  religious  enactment,  restricts  the  use  of 
alcoholic  drinks,  the  innate  and  universal  propensity  of  man  to  em- 
ploy some  artificial  means  of  promoting  the  flow  of  agreeable  thoughts, 
of  emboldening  the  spirit  to  perform  acts  of  daring,  or  of  steeping  in 
forgetfulness  the  sense  of  daily  sorrow,  has  led  the  inhabitants  to  seek 
for  these  coveted  objects  in  the  use  of  opium.  Throughout  the  whole 
of  southern  Asia,  but  especially  in  its  most  opposite  regions,  Turkey 
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and  China,  the  consumption  of  opium  for  these  purposes  exclu- 
sively is  so  great  as  almost  to  exceed  belief.  Of  late  years,  also,  the 
habit  of  chewing  opium  has  become  very  prevalent  in  the  British 
islands,  especially  since  the  use  of  alcoholic  drinks  has  been  to  so  great 
an  extent  abandoned  under  the  influence  of  the  fashion  introduced  by 
total  abstinence  societies,  founded  upon  mere  social  expediency,  and 
not  upon  that  religious  authority  which  enjoins  temperance  in  all 
things,  in  meat  and  condiments  as  well  as  in  alcohol  and  opium.  It  is 
true  that  opium  is  not  likely  to  become  popular  among  an  active 
and  industrious  race  like  the  Anglo-Saxon,  whose  preference  must 
always  be  for  the  more  potent,  though  less  permanent  stimulus,  of 
ardent  spirits,  the  "  gross  and  mortal  enjoyments"  of  which  are  far 
more  suitable  to  the  character  of  that  race,  than  the  "divine  luxu- 
ries" of  opium.  "If,"  says  De  Quincey,1  "a  man  'whose  talk  is  of 
oxen'  should  become  an  opium-eater,  the  probability  is,  that  (if  he  is 
not  too  dull  to  dream  at  all)  he  will  dream  about  oxen ;"  but  men  of 
active  mind  and  warm  imagination,  as  the  Orientals  generally  are, 
will  choose  the  stimulant  which  multiplies  and  gives  a  livelier  color- 
ing to  the  ideas,  rather  than  that  which,  acting  more  especially  upon 
what  is  merely  sensual  in  man,  excites  to  muscular  exertion  and  bois- 
terous mirth. 

The  philosophical  but  eccentric  writer  just  quoted  denies,  from  his 
own  experience,  that  opium  produces  intoxication,  declaring  its  effects 
to  be  different  from  those  of  wine  not  only  in  degree,  but  in  kind. 
The  excitement  produced  by  the  latter  is  always  ascending  to  a  cer- 
tain point  which  is  soon  reached,  and  then  it  speedily  declines,  while 
that  from  opium,  when  once  generated,  is  stationary  for  eight  or 
ten  hours;  the  former  agent  disorders  the  mental  faculties  while  it 
stimulates  them,  but  the  latter  "introduces  amongst  them  the  most 
exquisite  order,  legislation,  and  harmony;"  the  one  indeed  warms  and 
expands  the  feelings  of  the  heart,  but  nearly  always  gives  to  an  exhibi- 
tion of  them  something  of  a  maudlin  character;  the  other  promotes 
benign  and  charitable  sentiments  by  removing,  as  it  were,  the  irrita- 
tion and  moroseness  which  prevented  their  spontaneous  display.  Fur- 
ther, the  excitement  caused  by  opium  is  not  followed  by  that  depression 
and  general  derangement  of  the  system  which  succeed  excess  in  wine. 
The  mischiefs  entailed  by  the  habitual  abuse  of  these  two  stimu- 
lants are  also  different.  Alcoholic  drinks  more  commonly  tend  to 
bloat  and  swell  the  body,  giving  to  the  flesh  a  dull  and  sodden  look, 
but  without  altering  the  color  of  the  skin  further  than  by  producing 
red  eruptions  upon  the  face;  long  indulgence  in  opiates,  on  the  con- 
trary, renders  the  frame  more  attenuated,  gives  the  flesh  a  dry  and 
shrunken  look,  and  to  the  complexion  a  dusky  hue  approaching  to 
yellowness.  The  former  reduces  the  mind  to  a  state  of  childish  and 
pitiful  imbecility;  the  latter  renders  it  sluggish  and  torpid,  chaining 
it  down  in  sloth,  but  without  wholly  destroying  its  consciousness  of 
power. 

The  kind  and  degree  of  ill  health  produced  by  opium  eating  are  not 

1  Confessions  of  an  English  Opium-Eater. 
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well  ascertained.  We  have  more  knowledge  of  the  sufferings  pro- 
duced by  an  attempt  to  renounce  the  use  of  this  drug,  and  which  all 
witnesses  concur  in  representing  as  intolerable  agony.  Besides  being 
tormented  by  a  perfect  chaos  and  conflict  of  ideas  of  the  most  distress- 
ing nature,  the  miserable  victim  is  a  prey  to  perpetual  terror,  and  feels 
in  his  stomach  an  urgent  craving  for  a  fresh  supply  of  the  now  neces- 
sary stimulus,  which  has  been  often,  and  no  doubt  truly,  compared  to 
the  literal  gnawings  of  a  ravenous  animal.  Against  such  demands 
few  persons  have  the  energy  to  struggle  effectually,  and  their  best 
success  is  apt  to  be  nothing  more  than  a  power  to  refrain  from  increas- 
ing the  dose,  or  at  most  to  diminish  it  in  some  degree.  The  difficulty 
of  renouncing  the  baneful  habit  of  opium-eating,  or  even  of  approach- 
ing its  renunciation,  may  be  conjectured  from  the  enormous  quantities 
of  the  drug  habitually  consumed  by  its  votaries.  De  Quincey  states 
that  he  frequently  took  as  much  as  8000  drops  of  laudanum  a  day.  or 
its  equivalent,  about  320  grains  of  opium.  Many  cases  are  recorded 
in  which  from  one  to  two  drachms  were  daily  consumed  ;  and  Dr. 
Chapman  relates1  that,  in  a  case  of  cancer  of  the  uterus,  the  quantity 
was  gradually  increased  to  three  pints  of  laudanum,  besides  a  conside- 
rable quantity  of  opium,  in  the  same  period. 

Although  it  is  probably  true  that  a  large  majority  of  those  who  are 
addicted  to  the  intemperate  use  of  opium  lose  their  health,  and  pre- 
maturely die,  yet  it  should  be  known  to  physicians  that  the  vice  does 
not  always  entail  such  serious  consequences.  In  Haller's  Dissertations, 
it  is  recorded  of  a  woman  that  from  the  age  of  puberty  to  beyond  that 
of  the  menopause  her  daily  dose  of  opium  was  from  one  to  four 
drachms.2  In  connection  with  the  case  just  alluded  to,  Dr.  Chapman 
mentions  another,  of  which  he  says:  "I  knew  myself  a  wineglassful 
of  laudanum  to  be  given  several  times  in  the  twenty-four  hours  for 
many  months  in  succession,  to  alleviate  pain  from  the  passage  of 
biliary  calculi,  and  the  patient  finally  recovered,  without  suffering 
from  this  excessive  use  of  the  article."  Dr.  Harrison,  of  Cincinnati, 
presents  the  following  extraordinary  case  :3  "  A  young  lady  of  this 
city  has  for  years,  until  lately,  been  in  the  habit  of  taking  between 
five  and  six  hundred  grains  of  opium  a  day,  and  now  can  never  do 
with  less  than  seventeen  grains  of  sulphate  of  morphia  each  day.  The 
only  disease  she  labors  under  is  irregularity  of  the  uterine  function, 
accompanied  by  hysteria  of  the  most  strongly  expressed  character." 
Dr.  Christison4  was  probably  the  first  person  to  bring  together  any 
number  of  instances  to  illustrate  the  bearing  of  opium  intemperance 
upon  longevity.  The  paper  referred  to  in  the  note  contains  ten 
authentic  examples  of  persons  who  were  for  years  in  the  habit  of 
taking  opium  or  laudanum  every  day  in  various  quantities,  the  least 
of  which  would  have  been  sufficient  to  kill  one  unaccustomed  to  this 
narcotic,  and  who,  nevertheless,  did  not  appear  to  have  life  shortened 
or  health  materially  impaired  by  such  excesses.  A  proof  of  the  little 
injury  produced  in  these  cases  is  the  fact  that  in  several  of  them  the 

1  Elements  of  Therapeutics,  4th  ed   ii.  200.  *  Vol.  viii.  p.  303. 

8  Elements  of  Materia  Medica  and  Therapeutics,  ii.  554. 
4  Edinb.  Med.  and  Surg.  Jour.,  Sept.  and  Oct.  1831. 
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habit  of  opium-eating  was  not  suspected  to  exist;  in  others  it  may  be 
added  there  was  entire  absence  of  constipation,  a  symptom,  perhaps, 
the  most  unfailing  of  all  which  opium  in  small  doses  gives  rise  to. 
A  case  is  mentioned1  of  a  literary  gentleman  who  had  been  long  in 
the  habit  of  chewing  opium,  and  who  for  the  last  two  years  had  con- 
sumed about  one  hundred  and  fifty  grains  a  day.  Its  only  injurious 
effect  was  to  produce  impotence.  It  is  due  to  Dr.  Christison  to  state 
that  he  did  not  conclude,  from  the  cases  referred  to  above,  that  the 
use  of  opium  was  not  destructive  to  health ;  on  the  contrary,  he  dis- 
tinctly declares  his  belief  "  that  this  habit  will  be  eventually  found 
not  less  destructive  than  the  vice  of  drinking  spirits."  As  yet,  how- 
ever, the  proof  has  not  been  furnished. 

Opium- Smoking. — This  mode  of  obtaining  the  beatifying  effects  of 
opium  does  not  appear  to  have  been  much  in  vogue  except  amongst 
the  Chinese,  although  it  is  said2  that  a  party  of  Parisians,  with  the 
characteristic  eagerness  of  the  French  for  novel  sensations,  formed  some 
years  ago  a  club  for  smoking  opium,  each  of  the  members  of  which 
was  obliged  to  record  in  its  journal  the  results  of  his  experience. 

According  to  Dr.  McPherson,3  one  of  the  latest  writers  upon  the 
subject,  opium  is  never  used  by  the  Chinese  in  its  crude  state,  but 
undergoes  an  imperfect  purification  which  vastly  increases  the  strength 
of  the  residuum.  When  used  for  smoking,  it  has  the  appearance  and 
consistence  of  tar.  A  piece  of  this  substance  about  as  big  as  a  pea  is 
partially  roasted  at  the  flame  of  a  lamp  until  it  is  reduced  to  a  proper 
degree  of  inflammability,  when  it  is  set  on  fire  in  the  bowl  of  a  pecu- 
liarly constructed  pipe,  and  its  smoke  drawn  with  one  long  deep 
inspiration  into  the  lungs,  which  have  previously  been  emptied  as 
much  as  possible  of  atmospheric  air.  In  this  single  whiff  the  opium  is 
almost  entirely  dissipated.  The  fumes  are  retained  a  short  time  in 
the  lungs,  and  then  emitted  through  the  nostrils,  or,  as  by  our  own 
more  dexterous  smokers  of  tobacco,  through  the  ears  also.  This  ope- 
ration is  repeated  until  the  effects  of  the  drug  are  felt,  a  period  which 
varies  according  to  the  susceptibility  of  the  individual. 

The  effects  of  the  opiate  fumes  when  thus  inhaled  are  said  to  be  far 
more  exhilarating  and  immediate,  as  well  as  more  transient,  than  when 
opium  is  taken  into  the  stomach.  "The  pulse,"  says  the  writer  above 
alluded  to,  ''vibrates,  it  becomes  fuller  and  firmer;  the  face  glows, 
the  eyes  sparkle,  the  temperature  of  the  skin  is  elevated,  and  it  be- 
comes suffused  with  a  blush  ;  the  organs  of  sense  are  exquisitely  sen- 
sitive, perspiration  flows  profusely,  respiration  becomes  quicker,  the 
action  of  the  heart  is  increased,  the  nervous  energy  is  exalted,  and  a 
glow  of  warmth,  and  sensations  similar  to  those  which  often  attend 
highly  pleasurable  and  agreeable  feelings,  overspread  the  body."  The 
mind  shares  in  the  general  exhilaration,  and  is  filled  with  those  deli- 
cious and  brilliant  ideas  which  follow  the  other  modes  of  employing 
opium  ;  but  if  the  smoking  is  too  long  protracted,  these  pleasing  feel- 
ings vanish ;  "  all  control  of  the  will,  the  functions  of  sensation  and 

1  Bull,  de  Ther.,  x\v.  64.  2  Bocchardat,  Armuaire  de  Therap.,  18-12. 

*  "  Two  Years  in  China,"  quoted  in  Dr.  Bell's  Bull,  of  Med.  Sci.,  1843,  p.  111. 
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volition,  as  well  as  reason,  are  suspended;  vertigo,  coma,  irregular 
muscular  contractions,  and  sometimes  temporary  insanity,  supervene. 

Mr.  R.  Little  has  described  the  mode  of  smoking  opium  m  Hindus- 
tan in  terms  nearly  the  same  as  those  which  we  have  quoted  from  Dr. 
McPherson,  addin^  that,  after  the  effect  of  the  stimulant  has  passed 
off,  "a  state  of  languor,  listlessness,  and  incapability  of  exertion  suc- 
ceeds, together  with  loathing  of  food,  nervousness,  aching  of  limbs, 
gloom,  and  undefinable  wretchedness,  a  state  from  which  the  smoker 
has  no  relief  until  the  period  comes  round  for  renewed  indulgence  in 
the  gratification  which  led  to  it,  and  which  again  infallibly  induces  it."1 

Dr.  McPherson  testifies  to  the  comparative  harmlessness  of  opium- 
smoking  when  not  carried  to  an  extravagant  degree.  '-Were  we," 
he  remarks,  "  to  be  led  away  by  the  popular  opinion  that  the  habitual 
•use  of  opium  injures  the  health  and  shortens  life,  we  should  expect  to 
find  the  Chinese  a  shrivelled,  and  emaciated,  and  idiotic  race.  On  the 
contrary,  although  the  habit  of  opium-smoking  is  universal  amongst  the 
rich  and  poor,  we  find  them  to  be  a  powerful,  muscular,  and  athletic 
people,  and  the  lower  orders  more  intelligent,  and  far  superior  in 
mental  acquirements  to  those  of  corresponding  rank  in  our  own 
country.  The  Chinese  themselves  affirm  that  the  use  of  the  drug  acts 
as  a  preventive  against  disease;  and  in  this  opinion,  when  smoked  in 

moderation,  I  am  inclined  in  part  to  agree  with  them Its 

effects,  certainly,  are  not  so  disgusting  to  the  beholder  as  those  of 
alcohol  on  the  sottish,  slavish  drunkard."  The  opinion  of  the  Chinese 
respecting  opium  is  very  much  like  that  of  many  in  our  country  re- 
garding tobacco,  and  proves  that  it  would  be  as  unfair  to  deduce  the 
effects  of  opium-eating  or  opium-smoking  from  those  produced  by  the 
drug  in  medicinal  doses  upon  persons  unaccustomed  to  its  use,  as  it 
would  to  expect,  from  the  habit  of  chewing  or  smoking  tobacco,  the 
violent  and  even  poisonous  effects  which  it  sometimes  produces  when 
administered  by  the  rectum  in  cases  of  strangulated  hernia,  or  when 
first  ventured  upon  by  lads  who  imagine  that  it  is  manly  to  ape  the 
vices  of  men. 

Lest  we  should  be  suspected  of  a  design  to  palliate  the  evils  of  using 
opium  as  an  habitual  stimulant,  we  refer  again  to  the  paper  of  Mr.  R. 
Little  regarding  the  effects  of  this  vice,  as  he  observed  them  in  Singa- 
pore. After  referring  to  the  conclusions  of  Dr.  Burnes  from  observa- 
tion at  the  court  of  Lahore,  and  to  those  of  Dr.  McPherson  which  we 
have  just  quoted,  Mr.  Little  draws  a  frightful  picture  of  the  derange- 
ment of  the  nervous  system,  and  of  the  digestion,  the  oppressed 
breathing,  and  hazy,  bleared  eyes  of  the  devotees  of  this  vice.  The 
sexual  organs  lose  their  power,  and  are  affected  with  a  gleety  discharge, 
the  flesh  withers,  and  the  bones  are  racked  with  pains  The  stooping 
figure  shuffling  gait,  drooping  eyebrow,  and  dull  eye  surrounded  by 
a  livid  circle,  give  an  appearance  of  premature  decrepitude.  In  both 
sexes  the  procreative  power  i^  lp^rLri  a„A  :  c  i  i 
of  milk  is  defective  TTi?  \A  }e^cned>  aud  ln-  females  the  secretion 
ot  mills  is  detect  ve  Ultimately  the  stomackis  the  seat  of  an  in^ 
sant  gnawing  pain,  the  food  is  vomited,  diarrhVa  c^S Ton,  the  urine' 

1  Monthly  Jour,  of  Med.  Sci.,  June,  1850,  p.  524. 
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is  turbid,  and  B right's  disease  is  not  uncommon.  Dr.  Libermann,  who 
was  a'  medical  officer  at  the  invasion  of  Pekin  by  the  English  and 
French,  has  furnished  a  picture  of  the  effects  of  this  vice,  which  cor- 
responds exactly  to  what  has  now  been  presented ;  but  he  adds  some 
touches  which  were  wanting  to  complete  it,  by  describing  the  state  of 
chronic  delirium  into  which  the  opium-smoker  ultimately  falls.  The 
wretched  man  is  assailed  by  the  most  various  hallucinations,  but  all 
very  unlike  the  voluptuous  visions  which  he  enjoyed  on  his  first  dal- 
lying with  the  poison.  The  most  disgusting  objects  and  the  most 
horrible  scenes  are  perpetually  before  him,  but  most  of  all  at  night, 
when  he  in  vain  seeks  refuge  from  his  misery  in  sleep.  He  is  haunted 
by  spectral  toads  and  all  manner  of  obscene  animals,  or  a  fiery  dragon 
swoops  around  and  drags  him  into  a  flaming  pit.  Sometimes  he  en- 
dures all  the  tortures  of  the  Buddhist  hell ;  or,  fancying  himself  one 
moment  in  voluptuous  embraces,  the  next  he  finds  within  his  arms 
the  mangled  limbs  of  a  hideous  monster.  These  images,  which,  we 
are  assured,  are  literal  copies  of  the  opium  eater's  phantasms,  present 
a  vivid  resemblance  to  the  more  familiar  spectral  illusions  of  delirium 
tremens.1 

Action  of  Opium  upon  particular  Organs.  It  is  unnecessary  to  repeat 
here  what  has  been  stated  in  the  preceding  remarks  regarding  the 
action  of  opium  upon  the  nervous  system;  it  affects  this  system  pri- 
marily and  chiefly,  and  all  of  its  functions  without  exception,  first 
exalting  their  activity  beyond  the  standard  of  health,  and  rendering 
the  communication  with  the  external  world  more  perfect  aud  intimate; 
then  creating  an  internal  world  of  new,  and,  for  the  most  part,  of 
grateful  perceptions ;  and  at  last  drawing,  as  it  were,  the  curtain 
over  all  real  as  well  as  fancied  forms,  produces  complete  unconscious- 
ness. 

On  the  Organs  of  Digestion.  The  influence  of  the  occasional  use  of 
opium  upon  the  appetite  is  very  striking ;  it  almost  entirely  destroys 
the  cravings  of  hunger,  and  when  it  disposes  to  sleep,  and  during  its 
narcotic  influence,  it  inspires  disgust  for  food.  The  power  which 
opium  has  of  repressing  the  appetite  is  effectually  made  use  of  by  the 
Tartar  couriers,  who  in  their  long  and  rapid  journeys  have  no  time 
to  stop  for  refreshment.  The  habitual  use  of  opium,  however,  seems 
to  annul  this  effect ;  the  stomach  becomes  tolerant  of  the  stimulus, 
and  learns  to  perform  its  function  with  considerable  regularity;  but 
when  the  usual  quantity  of  the  drug  is  much  diminished,  indigestion 
comes  on,  with  that  horrible  craving  before  alluded  to,  which  will  not 
be  pacified  by  food,  but  only  by  an  increased  dose  of  opium. 

While  opium  diminishes  the  appetite  for  food,  it  augments  the  thirst, 
adding  another  to  previous  proofs  that  these  sensations  depend  upon 
different  causes.  It  is  supposed  by  many  that  hunger  is  produced  by 
the  peristaltic  movements  of  the  empty  stomach,  causing  attrition  of 
the  opposite  faces  of  its  lining  membrane  ;  on  this  supposition  opium, 
by  arresting  these  movements,  and  at  the  same  time  blunting  the  sen- 
sibility of  the  gastric  nerves,  would  suspend  or  mask  the  sensation. 

1  Archives  gen.,  Fev.  18G3,  p.  246. 
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Thirst,  on  the  other  hand,  seems  to  be  exeited  by  dryness  of  the  mu- 
cous membrane  of  the  stomach,  and,  as  we  shall  sec,  opium  diminishes 
all  of  tlie  internal  secretions;  a  sense  of  dryness  in  the  mouth  and 
throat  is  indeed  one  of  its  first  and  most  ordinary  effects.  Hence,  we 
may  plausibly  explain  why  opium  at  the  same  time  appeases  hunger 
and  excites  thirst.  It  may  be  added  that  these  effects  cannot  be  due 
to  any  merely  topical  action  of  opium  in  the  stomach,  because  they 
occur  with  equal  uniformity  whether  the  opium  be  swallowed,  or  its 
salts  be  applied  to  the  denuded  skin. 

Not  only  do  opiates  when  first  administered  destroy  the  appetite, 
they  also  embarrass  or  suspend  altogether  the  digestive  process  ;  the 
food  which  is  taken  while  the  system  continues  under  their  influence 
remains  undigested,  as  is  proved  by  the  fact  of  its  being  subsequently 
rejected  without  having  undergone  any  alteration  ;  or,  if  the  opiate  is 
administered  during  the  first  stage  of  digestion,  the  subsequent  assi- 
milation of  the  food  is  retarded  or  prevented.  MM.  Trousseau  and 
Pidoux  hence  derive  their  caution  not  to  place  a  patient  under  the 
influence  of  this  drug  while  his  stomach  contains  food,  or  immediately 
before  eating.' 

The  insensibility  of  the  stomach  to  other  stimuli,  produced  by 
opium,  is  perfectly  analogous  to  that  noticed  in  the  case  of  food.  It 
is  a  familiar  fact  that  larger  doses  of  emetics  are  required  to  produce 
vomiting  in  persons  under  its  influence  than  either  before  or  after  its 
action,  and  this  circumstance  has  a  valuable  application  in  the  treat- 
ment of  narcotic  poisoning,  in  which  considerable  quantities  of  the 
most  active  emetics  often  fail  entirely  to  evacuate  the  noxious  sub- 
stance. 

Opium,  however  introduced  into  the  system,  is  very  apt  to  occasion 
nausea  or  vomiting.  The  writers  just  quoted  have  noticed  two  varie- 
ties in  the  mode  of  production  of  the  latter  symptom.  When  the 
salts  of  morphia  are  applied  endermically  for  several  successive  days, 
they  excite  vomiting  during  the  first  two  or  three  days,  and  after- 
wards occasion  only  nausea;  but  when  taken  internally,  vomiting 
does  not  take  place  during  the  first  few  days,  but  then  commences, 
and  continues  during  the  subsequent  administration  of  the  drug.  In 
either  case,  it  occurs  much  less  frequently  in  males  than  in  females, 
and  particularly  in  those  of  a  nervous  temperament.  It  is  not  to  be 
supposed,  however,  that  this  symptom  is  at  all  of  uniform  occurrence; 
nausea,  on  the  other  hand,  affects  nearly  all  who  use  the  preparations 
of  opium  medicinally,  and  with  the  peculiarities  mentioned  in  regard 
to  vomiting. 

The  paralyzing  powers  of  opium  are  not  less  evident  in  its  effects 
upon  the  bowels.  Constipation  almost  invariably  follows  its  medicinal 
employment,  at  least  during  the  earlier  periods  of  its  administration; 
after  its  protracted  use  this  symptom  gradually  yields.  This  has  been 
observed  in  the  opiate  treatment  of  acute  rheumatism  by  Drs.  Corrio-an 
Stokes,  and  others.  "We  once  treated  a  case  of  this  disease  in  which 
the  patient,  after  three  or  four  days,  took  a  grain  of  opium  every  hour  • 

1  Traite  de  Therapeutique  et  de  Matiere  Mudicale,  5eme  ed.,  vol.  ii.  p.  15. 
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by  that  time  it  ceased  to  confine  his  bowels,  which  continued  to  be 
moved  regularly  every  day.  The  suspension  of  the  alvine  secretions 
by  opium,  as  well  as  the  torpor  of  the  intestinal  muscles,  doubtless 
contributes  to  promote  constipation.  It  is  probable,  also,  that  as  ob- 
served by  Sproegel,1  the  diminished  secretion  of  bile  may  contribute 
to  this  effect ;  not  merely  that  the  liver  fails  in  its  function,  but  also 
that  the  movements  of  the  gall-ducts  and  of  the  duodenum,  which 
solicit  the  discharge  of  bile,  become  sluggish  and  feeble. 

It  has  been  found  that  morphia,  used  by  the  endermic  method, 
uniformly  produces  constipation  alone,  while  the  same  agent,  given 
internally,  confines  the  bowels  during  a  few  days  only,  and  then,  in 
some  instances,  occasions  diarrhoea. 

On  the  Circulation.  The  manner  in  which  the  movements  of  the 
heart  are  affected  by  opium  is  very  far  from  being  uniform.  "  Some 
writers,"  says  Barbier,2  "  will  have  it  that  opium  stimulates  the  heart, 
and  makes  the  pulse  more  frequent,  while  others  maintain  that  it 
enfeebles  the  vitality  of  this  organ,  and  renders  its  contractions  slower ; 
on  the  one  hand  it  is  believed  that  the  narcotic  extract  gives  volume 
and  resistance  to  the  pulse,  while  on  the  other  it  has  been  observed  to 
grow  smaller  and  more  corded  under  the  influence  of  opium.  Do  not 
such  opposite  opinions  about  phenomena  so  easily  ascertained  prove 
that  the  action  of  the  substance  in  question  upon  the  circulatory  appa- 
ratus is  in  reality  complex  and  variable  ?"  The  correctness  of  this 
conclusion  cannot  be  questioned.  As  a  general  rule,  a  full  dose  of 
opium  renders  the  action  of  the  heart  stronger  and  more  frequent  in 
the  first  instance,  and  while  the  skin  becomes  turgid  and  red ;  subse- 
quently, however,  it  reduces  the  frequency  without  diminishing  the 
volume  of  the  pulse.  If,  on  the  other  hand,  the  person  taking  opium 
has  that  morbid  susceptibility  to  its  influence  which  is  shown  by  its 
affecting  the  stomach  more  than  the  brain,  and  is  nauseated  or  made 
to  vomit,  the  pulse  will  be  found  irregular  and  feeble,  and  perhaps 
small.  Or,  again,  if  the  drug  be  given  in  a  poisonous  dose,  its  first  or 
stimulant  influence  on  the  circulation  will  be  but  momentary,  its  de- 
pressing powers  will  be  more  plainly  shown,  and,  after  a  time,  as  coma 
and  asphyxia  approach,  the  pulse  will  be  found  small,  weak,  and  irre- 
gular, qualities  which  it  doubtless  owes  to  the  debility  affecting  the 
heart  in  common  with  all  the  other  muscles,  whether  of  organic  or 
animal  life. 

On  the  Respiration.  Opium  influences  the  breathing  precisely  as  it 
does  the  circulation ;  or  it  would  be  more  proper  to  say  that  these  two 
functions  are  simultaneously  affected,  and  the  disturbance  of  each 
interrupts  the  other.  It  is  perhaps  not  possible  to  decide  whether  the 
excitement  of  the  circulation  is  directly  due  to  an  augmented  influx 
of  nervous  power,  whether  it  is  produced  by  the  increased  action  of 
the  lungs,  which  takes  place  simultaneously,  or  whether,  on  the  other 
hand,  the  activity  of  the  respiratory  movements  is  a  secondary  phe- 
nomenon, dependent  on  the  greater  amount  of  blood  thrown  into  the 
pulmonary  vessels.     Nor  is  the  question  one  of  great  importance,  for 

1  Quoted  by  Pereiba,  op.  cit.,  art.  Opium.  »  Op.  cit.,  torn.  iii.  51. 
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we  know  that,  as  just  stated,  both  functions  simultaneously  experience 
an  increased  activity.  Respiration,  however,  becomes  remarkably  slow 
as  the  narcotic  effects  of  opium  are  developed,  and  in  cases  of  narcotic 
poisoning  is  indeed  scarcely  perceptible.  On  this  account  the  blood 
which  returns  from  the  lungs  to  the  heart  has  undergone  but  a  very 
partial  revival,  and  yet  continues  to  circulate.  Every  moment,  how- 
ever, the  proportion  of  oxygenated  blood  in  the  circulating  mass  grows 
less  and  less,  until  it  reaches  a  point  of  impurity  which  deprives  it  of 
its  power  of  stimulating  the  organs  to  perform  their  vital  acts,  and 
death  at  once  takes  place.  This  explains  why  the  blood  of  those  who 
have  perished  by  narcotic  poisoning  is  so  intensely  black,  and  why, 
also,  the  most  direct  remedy  for  narcotic  asphyxia  is  the  introduc- 
tion of  oxygen  into  the  lungs  by  artificial  respiration. 

On  the  Urinary  Apparatus.  Observers  differ  materially  in  regard  to 
the  effects  of  opium  on  the  secretion  of  urine.  Experiments,  upon 
quadrupeds  would  at  first  sight  appear  to  show  that  the  function  of 
the  kidneys  is  diminished,  for  Sproegel,  Char  vet.1  and  others  found 
that  animals  to  which  opium  had  been  given  did  not  pass  urine,  in 
some  cases,  for  several  days ;  but  it  also  appears  from  his  experiments 
that  the  kidneys  did  not  cease  to  secrete,  although  the  bladder  failed 
to  discharge,  urine.  MM.  Trousseau  and  Pidoux  are  the  only  writers 
who  appear  to  have  studied  with  care  the  influence  of  opiate  prepara- 
tions upon  the  secretion  of  urine.  It  results  from  their  observations 
that  it  is  more  frequently  diminished  than  increased,  but  that,  in  general, 
the  use  of  an  opiate,  in  pretty  full  dose  (as  one  or  two  grains  of  a  salt 
of  morphia  in  twenty-four  hours),  must  be  continued  for  at  least  two 
days  in  order  to  produce  either  effect.  The  authors  in  question  report 
that,  in  five  cases  of  retention  of  urine  caused  by  opiates,  and  in  which 
no  urine  had  been  passed  for  one  or  two  days,  not  more  than  six  or 
eight  ounces  of  liquid  were  drawn  off  when  the  catheter  was  used. 
It  is  certain,  however,  that  morphia  sometimes  increases  the  amount 
of  urine  discharged,  while  its  density  is  diminished.  We  have  never 
known  this  effect  to  follow  the  use  of  opium.  A  ready  explanation 
of  the  diminished  secretion  of  urine  under  the  influence  of  opium  is 
found  in  the  copious  discharge  of  fluid  from  the  skin,  which,  as  will 
presently  be  shown,  takes  place  from  the  same  cause.  Next  to  the 
bowels,  the  skin  and  the  kidneys  are  the  two  great  emunctories  of  the 
system,  the  former  being  most  active  in  warm,  and  the  latter  in  cold 
climates  or  seasons,  and  the  one  serving  as  an  alternate  with  the  other. 
Unless,  from  some  morbid  cause,  there  is  an  excess  of  fluid  in  the 
body,  activity  of  one  of  these  organs  indicates  that  the  other  is  in  re- 
pose. 

The  retention  of  urine  produced  by  opiate  medicines  has  been  vari- 
ously explained.  According  to  some,  it  depends  upon  the  small  quan- 
tity of  urine  secreted ;  but  more  than  enough  is  usually  contained  in 
the  bladder  to  excite  its  contraction,  were  not  this  prevented  by  some 
other  influence.  The  power  of  opium  to  paralyze  the  muscles  and 
blunt  sensibility,  as  already  pointed  out  in  the  case  of  the  digestive 

1  Quoted  by  Pereira,  op.  cit. 
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organs,  is  quite  sufficient  to  account  for  the  phenomenon  under  notice. 
If  it  is  objected  that  the  urine  is  not,  as  in  cases  of  paraplegic  paralysis, 
discharged  involuntarily,  a  sufficient  answer  is  that  the  quantity  col- 
lected in  the  bladder  is  at  no  time  very  large,  except  in  very  rare 
cases,  in  some  of  which,  indeed,  the  urine  drips  away  without  the  pa- 
tient's consciousness. 

MM.  Trousseau  and  Pidoux  have  pointed  out  another  cause  of  diffi- 
cult urination  arising  from  opiates,  to  which  they  attach  a  paramount 
importance,  the  diminution,  namely,  of  the  mucus  which  lubricates 
and  protects  the  lining  membrane  of  the  bladder.  Doubtless  this 
membrane,  like  the  mucous  coat  of  the  mouth,  pharynx,  and  digestive 
canal,  ceases  to  secrete  mucus  in  due  proportion  when  the  system  is 
affected  by  opium ;  to  this  cause  we  may  fairly  attribute  the  strangury 
which  often  attends  the  efforts  to  pass  water,  for  the  sphincter  vesicae 
is  in  all  probability  irritated  to  spasmodic  contraction;  but  it  does  not 
appear  to  form  a  sufficient  cause  for  simple  retention  of  urine  without 
strangury. 

On  the  Organs  of  Generation.  Opium  is  generally  reputed  to  have 
the  power  of  exciting  the  venereal  propensity ;  but,  as  Cabanis  well 
observes,  it  owes  this  reputation  rather  to  its  common  stimulating 
properties  than  to  any  specific  action,  and  renders  more  intense  the 
feelings  which  happen  to  be  indulged  during  its  influence.  Wedel, 
who  maintains  its  aphrodisiac  virtues,  expressly  states  that  they  are 
manifested  in  ealidioribus,  prsecipue  vero  dispositis}  The  Sultan,  upon 
his  luxurious  couch,  is  just  as  naturally  inspired  with  sensual  longings 
by  the  fumes  of  opium  as  the  janissary  or  the  spahi  in  battle  is  urged 
by  them  to  deeds  of  blood  and  carnage.  The  fact  that  in  the  bodies 
of  those  who  have  died  while  under  the  influence  of  opium  the  penis 
has  sometimes  been  found  in  a  state  of  erection,  proves  nothing  in 
favor  of  the  specific  aphrodisiac  powers  of  this  drug,  but  only  shows 
such  cases  to  be  analogous  to  those  of  death  by  hanging,  and  other 
instances  of  cerebral  congestion,  in  which  a  like  phenomenon  has  been 
observed.  It  is  stated,  by  Dr.  Woodward,  of  Galesburg,  111.,  that  he 
has  seen  it  used,  and  also  employed  it,  efficiently,  to  blunt  the  sexual 
desire.  The  long-continued  abuse  of  opium  much  more  certainly 
induces  impotence;  yet,  not  by  a  direct  organic  action  so  much  as  by 
involving  the  whole  system  in  debility.  The  menstrual  discharge  is 
sometimes  augmented  by  opiates.  MM.  Trousseau  and  Pidoux  relate 
that  in  eight  cases,  under  an  opiate  treatment,  they  observed  either 
this  increase,  or  the  premature  occurrence  of  the  menstrual  period,  or 
else  the  return  of  the  flow  after  it  had  been  for  some  time  suspended. 
The  particulars  of  these  cases  are  not,  however,  given;  but,  as  they 
were  treated  in  a  hospital,  it  is  probable  that  they  were  of  diseases 
whose  nature  or  progress  was  not  wholly  without  influence  on  the 
condition  of  the  menses.  Dr.  James  M.  Smith,  of  New  York,  has 
published  several  cases  which  appear  to  show,  on  the  other  hand,  that 
the  use  of  opium,  in  excessive  quantities  at  least,  tends  to  suspend  the 
menstrual  function.2 

1  Hoffmann,  Opera  Omn.,  v.  81.  2  N.  Y.  Jour,  of  Med.,  ii.  56. 
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On  the  Skin.  Nothing  is  better  established  than  the  power  of  opium 
to  excite  perspiration.  "This  property  of  the  drug  was  well  known  to 
the  older  writers.  Bonetus1  says  "  we  have  hardly  any  diaphoretic 
so  faithful,  so  certain,  or  which  so  well  deserves  the  name;"  and  Cul- 
len2  declares  that  "at  all  times  opium  has  been  found  to  be  the  most 
effectual  of  all  sudoriflcs."  Many  of  the  old  stimulant  diaphoretics 
owed  their  activity  entirely  to  the  opium  contained  in  them.  Cases  of 
poisoning  by  this  agent  strikingly  illustrate  its  sudorific  powers,  for 
in  most  of  them  the  skin  is  bathed  in  a  profuse,  and  sometimes  greasy 
and  graveolent,  sweat,  while  its  temperature  continues  at  the  natural 
standard,  or  even  above  it.  It  is  said  that,  when  the  salts  of  morphia 
are  employed  endermically,  the  perspiration  breaks  out  first  in  the 
neighborhood  of  the  part  to  which  the  application  is  made,  and  thence 
extends  to  the  entire  surface.3  It  is  usually,  however,  most  copious 
upon  the  face  and  breast.  The  heat  of  the  skin  is  meanwhile  increased, 
and  remains  so  as  long  as  the  sweat  continues,  which  is  ordinarily  for 
twenty-four  hours.  The  manner  of  introducing  morphia  into  the 
system  does  not  modify  the  effects  in  question,  except  that  their 
appearance  is  hastened  when  the  endermic  method  is  employed.  The 
diaphoretic  influence  of  opium  is  much  more  distinctly  exhibited  in 
females  than  in  males.  A  very  common  effect  of  opiate  medicines, 
and.  if  we  are  not  mistaken,  of  the  salts  of  morphia  especially,  is  an 
intolerable  itching  of  the  skin ;  so  intense  is  the  irritation  arising  from 
this  cause  in  some  instances,  that  the  anodyne  and  composing  influ- 
ence of  the  drug  is  entirely  annulled,  and  the  patient  tosses  about  the 
bed,  unable  to  find  comfort  in  any  position,  and  rubs  or  scratches 
every  part  of  the  body  with  violence.  This  itching  is  quite  indepen- 
dent of  the  cutaneous  eruptions  which  opiates  frequently  occasion,  and 
which  usually  consist  of  slightly  elevated  and  reddish  patches  resem- 
bling those  of  measles,4  or  are  still  more  prominent  and  distinct,  like 
the  wheals  of  urticaria.  The  latter,  as  well  as  prurigo  and  eczema, 
are  not  unfrequently  developed  around  the  margin  of  the  blistered 
surface  upon  which  a  salt  of  morphia  has  been  sprinkled,  and  give  rise 
to  a  very  annoying  degree  of  itching. 

Tlie  Internal  and  External  Use  of  Opiates  compared. — MM.  Trousseau 
and  Pidoux  are,  so  far  as  we  know,  the  only  persons  who  have  made 
this  comparison  experimentally.  For  this  purpose  they  selected  per- 
sons as  nearly  as  possible  in  similar  circumstances,  and  administered 
to  each  from  one  to  two  grains  of  morphia  endermically,  or  by  the 
stomach.  In  the  former  case,  thirst,  vomiting,  drowsiness,  heaviness, 
and  disturbance  of  the  sight  followed  almost  instantaneously ;  in  some, 
these  symptoms  began  to  appear  within  two  minutes  after  the  mor- 
phia was  applied  to  the  denuded  skin.  In  the  latter,  they  did  not 
arise  in  less  than  from  one  to  three  hours,  and  in  most  instances 
vomiting  did  not  occur  for  several  days.  These  experiments,  whether 
performed  upon  different  persons  or  successively  upon  the  same  fur- 
nished identical  results,  and  show  either  that  cutaneous  is  more  rapid 

1  The  Practical  Physician's  Guide  ;  translated  from  the  Latin.     London   1684. 

2  Materia  Medica,  art.  Opium.  3  Trooseaq  and  Pidocx." 
4  Dixlos,  Aunuaire  de  Therap.,  1847. 


fi7t 
VI.]  OPIUM. 

than  gastric  absorption,  or  that  the  stomach  assimilates  or  in  some 
other  way  neutralizes  a  portion  of  the  morphia  received  into  it  1  hey 
also  prove  that  nausea  and  vomiting,  when  produced  by  opiates,  are 
not  owing  to  the  direct  action  of  these  medicines  upon  the  stomach, 
but  to  an  indirect  influence  exerted  by  them  through  the  brain,  since 
the  cerebral  symptoms  uniformly  precede  the  gastric  disorder. 

Althouo-h  the  prompt  and  efficient  action  of  opiates  on  the  system 
ou<dit  not  to  be  expected  from  their  external  application  unless  the 
cuticle  is  first  removed,  yet  it  cannot  be  questioned  that  they  may  be 
partially  absorbed  even  through  the  unbroken  cuticle,  and  in  some 
exceptional  cases,  produce  distinctly  poisonous  effects.  No  tact  is 
more  familiar  than  the  relief  obtained  by  simply  bathing  a  paint ul 
part  with  laudanum,  or  applying  to  it  an  opiate  fomentation,  lne 
following  case  proves  that  even  this  method  is  not  always  unattended 
with  risk  :  A  young  man  was  directed  by  his  father,  who  was  a  physi- 
cian, to  apply  a  poultice  sprinkled  with  a  few  drops  of  wine  of  opium 
to  the  pit  of  the  stomach,  for  some  slight  ailment  under  which  he  was 
suffering.  As  the  pain  was  rather  acute,  the  patient  determined  to 
allay  it  by  employing  a  larger  dose  than  had  been  ordered,  and  ac- 
cordingly emptied  upon  the  poultice  the  whole  contents  of  the  vial, 
after  which  he  went  to  sleep.  Symptoms  of  narcotism  soon  appeared, 
and  although  the  usual  means  were  employed  to  combat  them,  it  was 
in  vain,  and  the  patient  died.1 

In  the  experiments  above  referred  to,  the  effects  produced  by  opium 
were  the  same  for  equal  doses  applied  to  the  denuded  skin  and  intro- 
duced into  the  stomach.  This  substance  administered  by  the  rectum 
occasions  the  same  train  of  symptoms,  but  not  in  a  like  degree  of 
intensity  for  the  same  dose.  Whether,  however,  the  dose  requisite 
for  producing  through  the  rectum  an  impression  equal  to  that  caused 
by  the  ordinary  quantities  employed  in  the  other  two  modes,  should 
be  greater  or  less  than  these,  is  still  an  unsettled  question.  Orfila  as- 
serts that  opium  is  more  active  when  given  by  the  rectum  than  by  the 
stomach,  assigning  as  a  reason  for  this  statement  the  greater  venous 
absorption  and  the  inferior  digestive  power  of  the  former.  It  is  per- 
haps not  surprising  that  this  distinguished  writer,  who  was  not  a  prac- 
titioner, should  have  expressed  an  opinion  founded  on  physiological 
data  alone,  but  it  is  repeated  by  the  authors  last  quoted  as  the  result 
of  actual  experience.  "  We  know,"  say  they,  "  that  medicinal  agents 
given  by  enema  operate  more  actively  than  through  the  stomach, 
provided  they  are  retained  equally  long  in  both  cases."'  On  the  other 
hand,  Dr.  A.  T.  Thompson  remarks  that  opium  "  acts,  if  not  as  power- 
fully, at  least  as  rapidly  when  thrown  into  the  rectum,  as  when  taken 
into  the  stomach."3  Dr.  Pereira  also  says :  "  Whenever  I  have  had 
occasion  to  employ  opium  by  way  of  enema,  I  always  exhibit  twice 
or  three  times  the  ordinary  dose  without  exciting  any  remarkable 
effects."  Cullen  considered  twice  the  ordinary  dose  by  the  mouth  as 
proper  to  be  given  by  the  rectum.     The  statements  of  the  English 

1  Bouchardat,  Manuel  cit.,  p.  40.  a  Art.  cit. 
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writers  agree  perfectlv  with  opinion  and  usage  in  this  country,  and  we 
are  unabfe  to  account  for  so  opposite  a  view,  on  the  part  of  such  emi- 
nent and  accurate  observers  as  MM.  Trousseau  and  Pidoux,  in  regard 
to  a  subject  of  daily  experience.  It  is  probable,  however,  that  one 
source  of  the  discrepancy  of  opinion  here  alluded  to  is  the  fact  that 
opium  administered  by  the  rectum  sometimes  finds  that  bowel  empty, 
sometimes  filled  with"  faeces,  is  sometimes  entirely  retained,  and  on 
other  occasions  partially  or  wholly  expelled.  It  is  evident  that  no 
uniform  result  can  be  expected  under  such  varied  conditions. 

Modus  Operandi  of  Opium. — Until  the  nervous  system  was  made 
to  plav  a  prominent  part  in  pathology  by  the  exclusive  theories  of 
Tan  Helmont  and  Hoffmann,  the  effects  of  opium  were  universally 
attributed  to  the  absorption  of  its  particles,  or  at  least  of  its  essence, 
into  the  blood,  and  its  direct  action  upon  the  brain.  During  the  greater 
part  of  the  last  century  and  a  half,  however,  a  different  notion  pre- 
vailed. "  Opium,'1  says  Yan  Swieten,  "  does  not  act  by  dissolving  and 
mixing  with  the  humors,  so  as  to  pass  by  the  laws  of  circulation  to 
the  brain;  but  by  remaining  in  contact  with  the  internal  face  of  the 
stomach,  it  produces  such  a  change  in  the  nerve's  there  distributed  as 
blunts  the  perceptive  faculty  of  the  brain."'  Modern  experiments, 
and  a  careful  analysis  of  the  effects  of  opium,  have  gone  far  to  over- 
turn the  later  theory,  and  it  is  now  very  generally  admitted  that 
although  this  agent  when  applied  directly  to  the  nervous  extremities 
may  produce  a  local  loss  of  sensibility,  yet  that  its  general  or  consti- 
tutional symptoms  are  entirely  due  to  the  vascular  absorption  of  its 
narcotic  principle. 

The  most  important  of  the  considerations  which  sustain  this  view 
are  the  following:  Some  time  elapses  between  the  application  of  an 
opiate  to  a  mucous  surface,  or  the  denuded  skin,  before  narcotic  symp- 
toms make  their  appearance.  The  interval  is  shortest  when  the  pre- 
paration used  is  most  soluble.  The  effects  of  an  old  opium  pill  are 
much  slower  in  appearing  than  those  of  laudanum  or  a  solution  of 
morphia.  In  like  manner  narcotism  is  more  speedily  produced  by  the 
injection  of  an  opiate  into  the  veins  than  by  any  other  mode  whatever. 
"When  a  person  has  swallowed  a  poisonous  dose  of  laudanum,  its  effects 
continue  for  some  time  after  the  complete  evacuation  and  cleansing  of 
the  stomach,  proving  that  a  portion  of  the  drug  has  been  absorbed, 
and  continues  to  act  upon  the  nervous  system;  and,  on  the  other 
hand,  if  the  laudanum  is  allowed  to  remain,  the  symptoms  go  on  in- 
creasing, although  the  noxious  agent  is  as  completely  in  contact  with 
the  gastric  mucous  membrane  during  the  first  as  any  subsequent  pe- 
riod of  its  operation.  Again :  The  symptoms  of  narcotism  are  chiefly 
cerebral.  Now  there  is  no  direct  connection  between  an  impression 
made  upon  a  nervous  extremity  and  the  brain,  unless  that  impression 
be  also  a  sensation.  In  other  words,  if  the  direct  action  of  the  opiate 
were  limited  to  the  nervous  extremities  with  which  it  is  in  contact,  its 
remote  effects  should  be  displayed  only  in  distant  parts  dependent 
upon  the  central  ganglia  of  the  cerebro-spinal  system;  but  such  is 

1  Commentaries  on  Boerhaave,  §  229. 
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not  the  case;  the  immediate  effects  are  observed  almost  exclusively  in 
the  organs  of  thought,  while  those  of  a  more  secondary  character  are 
displayed  in  parts  supposed  to  be  particularly  under  the  control  of 
the  ganglionic  and  spinal  systems. 

Besides  these  reasons  in  favor  of  the  absorption  of  the  active  prin- 
ciples of  opium,  which,  it  will  be  observed,  do  no  more  than  render  it 
the  more  probable  of  the  two  theories  under  consideration,  others 
remain  which  have  the  force  of  direct  demonstration.  There  is  in 
reality  no  greater  barrier  between  an  opiate  in  the  stomach,  and  the 
bloodvessels,  than  there  is  between  it  and  the  ultimate  branches  of 
the  nerves.  A  membrane  intervenes  which  the  opiate  must  traverse 
in  order  to  reach  either.  It  is  the  passage  through  this  membrane 
which  constitutes  absorption,  so  that  the  act  takes  place  whether  the 
medicine  be  supposed  to  stop  at  the  nerves  or  to  mingle  with  the 
blood.  To  deny  that  it  takes  the  latter  course  involves,  consequently, 
a  gratuitous  assumption. 

But,  finally,  and  this  constitutes  a  sufficient  and  unanswerable  argu- 
ment, the  secretions  of  a  person  under  the  influence  of  opium  possess 
the  qualities  of  the  drug.  Its  odor  is  readily  detected  upon  the  breath 
of  those  who  habitually  use  it,  as  well  as  in  their  urine  and  perspira- 
tion, when  large  quantities  have  been  taken.  "I  have  seen,"  says 
Barbier,  "  a  child  remain  for  several  hours  in  a  state  of  narcotism 
after  having  taken  the  breast  of  a  nurse  who,  a  short  time  before,  had 
swallowed  a  large  dose  of  wine  of  opium  to  relieve  cramp  in  the 
stomach."1  The  active  principles  of  opium  being  absorbed  into  the 
system,  they  are  presumed  to  act  upon  the  nervous  system,  because 
the  phenomena  to  which  they  give  rise  are  clearly  of  nervous  origin  ; 
but  the  manner  in  which  these  effects  are  brought  about  is  altogether 
unknown,  and  cannot  be  even  plausibly  conjectured.  Like  all  that 
relates  to  the  intimate  nature  of  nervous  function,  it  is  a  vital  act,  not 
cognizable  by  the  senses,  and  therefore  constituting  no  part  of  human 
knowledge. 

Many  and  acrimonious  disputes  have  been  held  as  to  whether  opium 
is  a  stimulant  or  a  sedative.  About  as  profitable  was  the  more  ancient 
discussion  whether  opium  is  hot  or  cold,  and  which  had  a  very  similar 
termination  to  that  which  the  present  debate  will  certainly  have,  to  wit, 
that  the  substance  in  question  was  both  hot  and  cold.  The  account 
above  given  of  the  physiological  action  of  opium  shows  that  in  mode- 
rate doses,  its  primary  action  is  to  excite  the  mind,  the  senses,  and  the 
circulation ;  that  in  the  same  doses  its  secondary  action  is  to  calm  the 
system,  and  for  a  time  reduce  nearly  all  the  animal  actions  below  the 
ordinary  standard,  and  finally,  that  in  excessive  quantities  it  almost 
immediately  depresses  the  powers  of  life.  Hence  upon  these  grounds 
alone,  opium  has  an  equally  good  claim  to  the  title  of  sedative  and 
excitant.  That  either  may  be  given  to  it,  according  to  circumstances 
will  be  still  more  evident  when  we  come  to  consider  its  therapeutical 
applications.  If  the  sensible  effects  of  opium  under  all  the  various 
conditions  of  dose,  state  of  the  patient,  and  external  influences  were 

1  Op.  cit.,  vol.  iii.  p.  60. 
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accurately  known,  there  would  probably  be  but  little  disagreement 
among  physicians  in  regard  to  the  generalization  of  these  effects,  but 
until  they*  are  much  more  accurately  determined  than  at  present,  it  is 
idle  to  dispute  about  the  name  or  names  to  be  applied  to  them. 

Circumstance*  Modifying  the  Operation  of  Opium.— Age.  Like  other 
medicines,  opium  acts' with  peculiar  force  upon  very  young  persons, 
but  it  is  less  in  accordance  with  analogy  that  this  substance  should 
be  much  more  capricious  in  its  operation  upon  infants  and  children 
than  upon  adults.  The  uncertainty  of  its  action  upon  the  young  has 
long  been  known,  and  has  led  to  the  reiteration  by  medical  writers  of 
cautions  in  regard  to  its  administration.  Hoffmann  denounces  opiates 
as  being  injurious  to  children,  not  only  through  their  immediate  effects, 
but  as  leading,  in  some  instances,  to  permanent  mental  imbecility,  and 
loss  of  muscular  power,  a  judgment  which  he  confirms  by  citations 
from  Willis  and  other  high  authorities,  and  he  enjoins  upon  those 
who  have  the  care  of  children  not  to  follow  the  popular  but  dangerous 
custom  of  administering  anodynes  for  slight  attacks  of  colic,  or  other 
pain.1  Van  Swieten,  in  like  manner,  exposes  the  pernicious  habit  of 
administering  opiates  to  infants,  some  of  whom,  he  says,  live  quite 
stupid  and  besotted  to  the  third  or  fourth  year  of  their  age.2  This 
habit  is  scarcely  less  prevalent  and  mischievous  at  the  present  day  ; 
among  the  lower  classes,  nothing  is  more  common  than  to  administer 
laudanum,  paregoric,  or  one  of  the  carminative  and  opiate  mixtures, 
not  merely  to  assuage  pain,  but  to  keep  children  asleep  while  their 
mother  attends  to  her  household  affairs,  or  some  out-of-door  employ- 
ment. In  England  this  criminal  practice  is,  doubtless,  far  more  general 
than  elsewhere ;  for  in  no  other  European  country,  where  the  populace 
is  so  degraded,  does  there  exist  the  same  "facility  of  procuring  poison- 
ous drugs.  It  appears  from  official  documents  that,  in  one  district  of 
Manchester,  there  were  three  druggists  who  sold  nine  gallons  of  lauda- 
num weekly,  of  whom  two  testified  that  almost  all  the  families  of  the 
poor  of  that  district  habitually  drug  their  children  with  opiates.3  The 
same  authorities  furnish  many  examples  of  this  vice,  scarcely  less  ap- 
palling than  the  one  which  has  been  quoted,  and  which  go  far  to  ex- 
plain the  moral  turpitude  and  mental  and  physical  degradation  of  the 
people  among  whom  it  prevails. 

It  is  not,  however,  so  much  the  dangers  of  habitually  using  opium, 
by  young  children,  as  the  fact  that  extremely  small  quantities  some- 
times produce  very  alarming  symptoms,  and  even  a  fatal  result  that 
is  most  important  in  the  present  connection.  Trousseau  assures  us  that 
he  has  frequently  seen  narcotic  effects  produced  in  children  at  the 
breast  by  a  dose  of  the  wine  of  opium,  equivalent  to  one-hundredth  of 
a  grain  of  opium."  We  have  seen  upon  the  testimony  of  Barbier 
that  a  child  may  be  narcotized  by  the  milk  of  a  nurse  who  has  taken 
opium.   Bouchardat  relates  that  nine  new-born  children  at  the  Found- 

1  Opera  Omnia.     Genevae,  1748.     Tom.  i.  p.  224. 

2  Op.  cit.,  vol.  xiv.  p.  263. 

s  Second  Report  of  the  Commissioners  for  Inquiring  into  the  State  of  Large  Towns 
and  Populous  Districts  ;  Br.  and  For.  Review,  April,  lh44. 
4  Op.  cit.,  torn.  ii.  p.  43. 
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ling  Hospital  of  Paris  were  narcotized  by  the  decoction  of  a  single 
poppyhead,  and  mentions  two  other  cases,  in  one  of  which  death  was 
caused  by  two,  and  in  the  other  by  two  and  a  half  drops  of  laudanum.1 
Dr.  Sabotka,  of  Vienna,  has  recorded  six  analogous  cases,  in  two  of 
which  death  followed  the  administration  of  three  or  four  drops  of  lau- 
danum. One  of  the  patients  was  seven,  and  the  other  between  two  and 
three  months  old.2  Among  more  recent  cases  of  the  same  description, 
the  following  may  be  cited :  An  infant  was  attacked  with  alarming 
narcotism  after  taking  one  drop  of  laudanum ;  and  another,  eighteen 
months  old,  and  affected  with  cholera  infantum,  died  in  six  hours  from 
an  injection  into  the  rectum  of  six  drops  of  the  same  preparation.3 
In  London,  an  infant  four  days  old  was  fatally  narcotized  by  one- 
twentieth  of  a  grain  of  opium,  or  about  one  drop  of  laudanum  ;4  and 
in  Edinburgh  the  same  effect  was  produced  by  two  drops  of  laudanum 
in  an  infant  also  four  days  old.5 

The  late  Dr.  John  B.  Beck,  after  citing  a  number  of  instances  similar 
to  the  above,  and  collected  by  him  from  English  and  American  works 
on  the  diseases  of  children,6  endeavors  to  explain  the  remarkable  energy 
and  uncertain  effects  of  opium  which  they  illustrate,  by  invoking  the 
susceptibility  of  the  nervous  system,  and  the  great  proportional  quan- 
tity of  blood  which  circulates  in  the  brain  of  young  persons.  These 
conditions,  and  the  proneness  of  children  to  be  exhausted  by  intestinal 
discharges,  he  regards  as  accounting  for  the  many  cases  among  them 
of  poisoning  by  small  doses  of  opium.  Without  at  all  questioning 
the  justness  of  these  opinions,  we  would  remark  that  there  is  another 
function  still  more  active  in  the  young  than  either  innervation  or  the 
movement  of  the  blood,  to  wit,  absorption,  as  proved  by  the  extreme 
rapidity  of  growth  during  infancy  and  childhood.  To  the  singular 
energy  of  this  function,  it  would  seem  appropriate  to  refer  at  least 
the  disproportionate  power  of  opium  upon  children  ;  the  uncertainty 
of  its  operation  cannot,  we  suspect,  be  explained  by  any  condition  of 
their  system  which  is  not  common  to  them  and  adults. 

A  knowledge  of  such  facts  as  those  above  referred  to  has  rendered 
physicians  more  circumspect  than  formerly  in  giving  opiates  to  chil- 
dren. Dr.  Beck  very  judiciously  points  out  the  precautions  which 
should  be  observed  in  this  particular.  No  form  of  opiate  ought  to 
be  employed  of  wjiich  the  strength  is  not  accurately  known ;  hence 
the  syrup  of  poppies  is  not  an  eligible  preparation.  The  first  dose 
should  always  be  smaller  than  the  average,  and  never  exceed  one- 
eighth  of  a  drop  of  laudanum  for  an  infant  under  ten  days,  nor  should 
a  second  be  given  until  the  effects  of  the  first  have  sensibly  declined. 

Sex.  The  greater  susceptibility  of  females  to  be  nauseated  by  opium 
has  already  been  pointed  out;  they  also  require  smaller  doses  than 
males,  and  are  more  liable  than  men  to  be  excited  instead  of  soothed 
by  the  medicine. 

Temperament  and  Idiosyncrasy.     The  influence  of  opium  is  most 

>  Annuaire,  &c,  1843,  p.  4.  2  ibid.,  1847,  p.  5. 

3  Am.  Jour,  of  Med.  Soi.,  Oct.  1854.  p.  384. 

1  Times  and  Gazette,  April,  1854,  p.  386.  5  Edinb.  Med.  Jour.,  ii.  146. 

6  On  the  Effeota  of  Opium  on  the  Infant  Subject,  N.  Y.  Jour,  of  Med.,  ii.  1. 
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uniform  and  favorable  upon  persons  of  a  sanguine  temperament,  pro- 
vided that  they  are  not  suffering  from  a  disease  in  which  the  circulation 
is  full  and  excited;  under  these  circumstances,  it  is  apt  to  produce 
cerebral  distress.  The  melancholic  are  not  readily  affected  by  opium, 
especially  in  cases  when  with  a  calm  and  even  torpid  exterior  the  mind 
is  morbidly  excited.  This  state,  which  is  seen  in  an  exaggerated  form 
among  the  insane,  is  one  in  which  large  doses  of  opiates  may  be 
safely  given.  Nervous  patients  are  very  differently  affected  by  opium  ; 
some  of  them  it  soothes  and  invigorates ;  but  it  must  be  cautiously 
administered  to  the  greater  number,  on  account  of  the  excessive  agi- 
tation, sleeplessness,  excitement  and  distress  of  mind,  with  vomiting, 
spasms,  and  itching  of  the  skin,  which  it  is  apt  to  produce.  In  some, 
the  susceptibility  to  these  unpleasant  consequences  is  so  extreme  as 
to  render  the  prescription  of  opium  for  them  highly  improper.  Occa- 
sionally, indeed,  a  prejudice  against  the  drug  aggravates,  if  it  does 
not  alone  excite,  disagreeable  symptoms;  but  it  must  be  admitted  that 
they  sometimes  arise  where  the  quantity  taken  is  extremely  small  and 
its  nature  is  concealed  from  the  patient.  It  is  generally  thought 
that  the  salts  of  morphia  are  less  apt  to  disagree  with  the  persons 
alluded  to  than  opium  itself.  Danyau,  however,  reports  the  ca.se  of  a 
lady  affected  with  cancer  of  the  uterus  who  was  dangerously  narcotized 
by  less  than  one-sixteenth  of  a  grain  of  muriate  of  morphia  applied  to 
the  denuded  skin  of  the  epigastrium.'  It  occasionally  happens  that 
there  is  a  constitutional  insensibility  to  the  effects  of  opium.  Dr. 
Christison2  says:  "A  gentleman  of  my  acquaintance,  not  accustomed 
to  its  use,  has  taken  450  drops  of  the  best  laudanum  without  any 
other  effect  than  some  headache  and  constipation;  and,  singularly 
enough,  his  son,  at  the  age  of  six,  took  60  minims  of  the  solution  of 
muriate  of  morphia  without  any  apparent  effect  at  all." 

Habit.  The  observations  made  under  the  preceding  heads  preclude 
the  necessity  of  illustrating  the  influence  of  the  habitual  use  of  opium 
in  modifying  its  curative  effects.  It  may  be  remarked,  however,  that 
they  show  the  importance  of  knowing  when  patients  are  addicted  to 
the  use  of  the  drug,  in  order  that  the  dose  prescribed  may  be  propor- 
tioned accordingly.  In  connection  with  this  point,  physicians  should 
remember  that,  by  continuing  to  employ  opiates  longer  than  is  neces- 
sary, they  may  engender  a  pernicious,  and,  perhaps,  incurable  vice  in 
those  who  find  the  stimulus  agreeable.  Their  combination  with  other 
medicines  will  generally  prevent  this  untoward  result. 

Pain,  as  already  intimated,  modifies  in  an  extraordinary  manner  the 
influence  of  opiate  medicines,  to  such  an  extent,  indeed,  that  doses 
which  would  in  health  prove  fatal  are  not  only  unproductive  of  harm, 
but,  as  in  some  cases  of  tetanus,  and  of  biliary  or  nephritic  colic,  may 
fail  to  make  any  impression  whatever. 

Combination.  Opium  may  be  associated  with  nearly  all  medicinal 
agents  for  the  purpose  of  modifying  their  action  or  its  own  effects. 
One  of  the  most  familiar  examples  of  the  former  use  is  the  combina- 
tion of  opium  with  mercurials,  when  the  constitutional  effects  of  the 

1  Amiuaire  de  Therapeutique,  1845.  2  Dispensatory.  American  edition,  p.  710. 
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latter  are  desired.  Blue  mass,  and  calomel  especially,  are  apt  to  pro- 
duce a  purgative  effect  which  prevents  their  absorption  into  the  system, 
but  opium,  tending  rather  to  confine  the  bowels,  opposes  the  discharge 
of  the  mercurials,  and  consequently  promotes  their  absorption.  It 
may,  perhaps,  conduce  to  the  same  end  by  blunting  the  sensibility  of 
the  intestinal  mucous  membrane.  Most  probably  this  is  its  mode  of 
action  when  it  arrests  vomiting,  or  causes  an  irritable  stomach  to  retain 
medicines  which,  without  its  presence,  would  be  soon  rejected.  In 
these  cases  the  dose  of  opium  should  not  exceed  what  is  necessary  to 
insure  its  local  action,  a  quarter  of  a  grain,  for  example,  or  its  equi- 
valent of  some  opiate  preparation. 

Among  the  combinations  intended  to  develop  or  augment  the  native 
virtues  of  opium,  none  is  more  valuable  or  in  more  constant  use  than 
its  association  with  emetics,  or  nauseants,  the  effect  of  which  is  the 
production  of  copious  diaphoresis.  The  most  valuable  of  these  pre- 
parations is  Dover's  powder.     (Pulvis  Ipecacuanhw  Compositus.) 

Another  most  valuable  class  of  preparations  is  formed  by  the  com- 
bination of  opium  with  stimulants,  particularly  aromatics.  The  only 
representative  of  this  class  in  the  Pharmacopoeia  of  the  United  States 
is  Gonfectio  Opii.  which  contains  cinnamon,  ginger,  cardamom,  and 
nutmeg,  and  is  intended  as  a  substitute  for  the  ancient  Theriaca,  which 
has  been  rejected  by  our  pharmaceutists  as  inconsistent  with  that 
principle  of  simplicity  regarded  by  them  as  tssential  in  medicinal 
compounds.  The  Theriaca  of  Mithridates  contains  no  less  than 
seventy-one  articles,  of  which  fifty-eight  are  tonic  or  stimulant,  one 
narcotic,  five  purgative  or  diuretic,  and  the  remainder  serve  to  unite 
these  ingredients  in  the  form  of  an  electuary.  This  strange  assem- 
blage of  drugs  may  indeed  deserve  the  name  of  monstrum,  pharmaceu- 
ticum ;  but  such  are  the  number  and  weight  of  authorities  in  its  behalf, 
that  the  justice  of  its  condemnation  in  England  and  in  this  country 
may,  without  presumption,  be  doubted.  Even  Hoffmann,  while  sug- 
gesting that  the  mixture  might  be  simplified,  declares  that  it  would  be 
"  rash  to  deny  and  reject  the  experience  of  so  many  ages  in  regard  to 
it,"  and  that,  however  contrary  to  reasoning  it  may  be  to  look  for 
benefit  from  such  heterogeneous  compounds,  our  judgment  of  their 
value  should  rest  upon  experience  alone.1  The  French  Codex  still 
retains  theriaca,  and  according  to  the  most  recent  authorities,  it  is 
extensively  used  in  France,  because  there  is  nothing  else  which  so  well 
fulfils  the  same  indications.  "It  is  particularly  recommended  in 
adynamic  fevers,  and  in  confluent  smallpox  and  measles,  when  the 
eruption  suddenly  retrocedes,  and  serious  disorder  of  the  brain  or 
chest  supervenes;  also  when,  at  the  commencement  of  an  eruptive 
fever,  diarrhoea  retards  or  prevents  the  development  of  the  eruption. 
It  is  preferable  to  opium  in  neuralgia  of  the  stomach  or  intestines, 
especially  in  chlorotic  subjects,  and,  in  that  case,  is  combined  with 
iron.  Its  dose  is  from  fifteen  to  twenty  grains."2  Sixty  grains  con- 
tain very  nearly  one  grain  of  opium.    It  was  formerly  much  employed 

1  Hoffmann,  de  Opii  Correctione.  2  Trousseau  and  Pidocx,  op.  cit. 
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with  bark  in  the  treatment  of  intermittents,  and,  at  a  still  earlier  date, 
was  used  for  this  purpose  alone. 

Diascordium,  which  has  fallen  under  the  same  ban  on  account  of  its 
complexity,  is  composed  of  eighteen  astringent  and  tonic  ingredients, 
with  opium.  Sixty  grains  of  the  compound  contain  half  a  grain  of 
opium.  It  is  chiefly  employed  in  chronic  discharges  from  the  bowels, 
and  in  acute  diarrhoea  after  the  febrile  symptoms  have  subsided.  The 
authors  last  quoted  remark  that  it  is  easy  to  understand  how  this 
medicine,  into  the  composition  of  which  enter  so  many  substances  rich 
in  tannin,  should  act  in  the  same  manner  as  astringents,  and  in  addition 
have  the  faculty  of  relieving  local  pain.  The  ordinary  pill  of  acetate 
of  lead  and  opium,  the  compound  powder  of  kino,  and  other  similar 
prescriptions,  are  intended  to  fulfil  this  double  purpose. 

Without  expecting,  or  even  advocating,  the  introduction  of  diascor- 
dium and  theriaca  into  our  pharmaceutical  family,  we  could  not  refrain 
from  alluding  to  the  esteem  in  which  they  are  held  by  observers  who 
have  no  leaning  whatever  to  medical  credulity,  in  the  hope  that  their 
example  may  lead  practitioners  in  this  country  to  pay  more  attention 
than  they  have  done  to  the  combinations  of  opiates  with  stimulants 
and  tonics,  and  with  vegetable  astringents.  The  extensive  prevalence 
of  malarial  fevers  of  a  malignant  type  in  the  South  and  West,  and 
of  bowel-complaints  in  almost  every  section  of  the  United  States 
during  the  summer  tnd  autumn,  would  seem  to  present  favorable 
opportunities  of  testing  the  virtues  of  these  remedies  or  of  analogous 
compounds. 

The  combination  of  opium  with  acids  does  not,  according  to  Bar- 
bier,  affect  its  medicinal  qualities,  and  his  statement  is  perhaps  in 
accordance  with  general  belief.  Its  correctness  is  rendered  the  more 
probable  by  the  conflicting  opinions  of  other  writers.  Cullen  men- 
tions the  application  of  acids  as  a  means  of  weakening  the  powers  of 
opium  which  he  found  very  effectual ;'  while  the  late  Dr.  Thompson 
declares  that  "  with  acids  half  the  usual  dose  of  opium  will  produce 
the  effect  of  a  full  dose,"  a  supposed  result  for  which  he  found  a  ready 
explanation  in  the  "  production  of  a  soluble  salt."2 

Action  of  the  several  Constituents  of  Opium. — Morphia.  It  is  generally 
believed  that  morphia  does  not  exert  as  powerful  a  stimulant  action 
either  upon  the  circulation  or  the  nervous  system  as  opium.  It  cer- 
tainly does  not  occasion  fulness  of  the  pulse  or  congestion  of  the  head 
and  face  to  the  same  degree,  but  appears  to  act  even  more  decidedly  as 
a  sudorific,  while  it  excites  in  a  more  annoying  degree  itching  of  the 
skin.  It  does  not,  on  the  one  hand,  appear  to  stimulate  the  mental 
faculties  as  much  as  opium,  nor,  on  the  other,  to  display  so  powerful 
a  narcotic  influence.  Schroff,  wrho  performed  numerous  experiments 
with  this  drug  and  its  constituents,  remarks  that  although  two  or  even 
three  grains  of  opium  certainly  contain  less  than  a  grain  of  morphia, 
yet  their  action  is  strikingly  more  intense,  occasioning  rapidly  a 
degree  of  narcotism  bordering  upon  coma,  but  soon  subsiding  without 

1  A  Treatise  of  the  Materia  Medica,  ii.  258. 

2  Elements  of  Mat.  Med.  and  Therapeutics,  p.  402. 
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leaving  decided  secondary  effects  behind;  while  morphia  does  not 
readily  produce  narcotism,  but  its  after  effects  are  of  longer  duration. 
Opium,  he  further  remarks,  increases  the  temperature  of  the  body  and 
also  the  sense  of  heat,  but  morphia  lowers  the  temperature  even  when 
the  sense  of  warmth  is  increased.  Opium  primarily  augments  the  fre- 
quency of  the  pulse,  and  afterwards  diminishes  it  as  narcotism  comes 
on ;  but  morphia  primarily  renders  the  pulse  less  frequent.  Opium 
is  less  prone  than  morphia  to  disturb  the  stomach  and  excite  vomiting, 
or  it  does  so,  if  at  all,  for  a  shorter  time  ;  and  it  is  also  much  less  apt 
to  produce  vesical  irritation  and  retention  of  urine.1 

Narcotina  (anarcotina)  was  first  brought  into  notice  as  an  antiperi- 
odic,  and  Sir  W.  O'Shaughnessy  stated  that  when  given  in  periodical 
fevers  "a  degree  of  general  heat  follows  its  use  in  the  first  instance, 
and  subsequently  perspiration."  Dr.  Garden,  in  like  manner,  found 
that,  in  doses  of  from  one  to  six  grains,  it  rendered  the  pulse  fuller 
and  more  frequent;  and  that  in  doses  of  from  five  to  fifteen  grains  it 
also  occasioned  diaphoresis  and  sometimes  nausea,  giddiness,  and 
vomiting.  It,  moreover,  produced  constipation.2  Schroffs  experi- 
ments gave  the  following  results:  after  one  or  two  grain  doses  the 
pulse  rose  from  six  to  fourteen  beats  a  minute,  and  soon  afterwards 
fell  as  much  below  the  normal  rate;  the  animal  temperature  under- 
went the  same  changes.  Soon  after  the  dose  was  taken,  a  transient 
pain  was  felt  in  the  head,  the  face  was  suffused,  the  eyes  were  injected, 
the  pupils  dilated,  and  the  perspiration  increased.  A  disagreeable 
and  peculiar  itching  of  the  limbs,  a  pleasing  sense  of  warmth  in  the 
breast,  deeper  respiration,  an  agreeable  mental  condition,  succeeded, 
and  were  followed  by  a  sense  of  weariness  and  drowsiness,  with  creep- 
.  ing  chilliness,  especially  in  the  back.  The  operation  was  completed 
within  two  hours,  and  was  not  followed  either  by  eructation  or  nausea. 
It  is  evident  that  these  results  do  not  harmonize  very  precisely  with 
those  of  the  E.  Indian  practitioners.  The  latter  were  drawn  from  an 
observation  of  the  use  of  the  medicine  in  several  hundred  cases  of 
periodical  fevers,  in  which,  it  may  be  added,  its  efficacy  appeared  to 
be  very  slightly  inferior  to  that  of  quinia.  The  symptoms  developed 
in  Schroff's  experiments  are  so  nearly  identical  with  those  which  a 
minute  dose  of  morphia  occasions  that  we  may  fairly  conclude  the 
narcotina  either  to  have  been  somewhat  contaminated  by  the  latter 
substance,  or  to  possess  similar  qualities.  The  latter  explanation 
agrees  with  the  results  of  Albers's  experiments  upon  frogs,  in  which 
the  narcotic  operation  of  the  drug  was  very  manifest.  Dr.  Garrod 
administered  it  as  a  tonic  and  antiperiodic  in  thirty  grain  doses,  with- 
out the  production  of  any  narcotic  symptoms. 

Codeia.  The  experiments  instituted  by  Schroff  in  healthy  persons 
with  this  substance  gave  the  following  results :  In  the  dose  of  a  orain 
and  a  half  it  occasioned  repeated  eructations,  severe  gastric  pains, 
nausea,  and  a  disposition  to  vomit,  some  salivation,  fulness  and  heat 
of  head,  with  a  sense  of  pressure  in  the  temples,  dulness  of  vision,  and 

1  Lehrbuch  der  Pharmacologic.  2  Lancet,  Jan.  1862,  p.  53. 
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torpor  of  the  mind,  a  marked  depression  of  the  pulse  in  strength  and 
frequency,  and  a  persistent  tremulousnesa  of  the  whole  body.  On  the 
other  hand,  M.  Des  Brulaia  assures  us  that,  in  the  dose  of  from  one-third 
of  a  grain  to  one  grain,  it  occasions  neither  nausea  nor  dreaminess,  but 
a  calm  and  refreshing  sleep  :;  and  Dr.  Aran  that  in  a  larger  dose  it  is 
equal  to  morphia  as  an  anodyne,  and  superior  to  it  in  never  produc- 
ing a  heavy  and  agitated  sleep;  that  it  does  not  bring  on  perspiration 
or  eruptions  of  the  skin,  nor  trouble  the  digestion  ;  and  that  it  pro- 
duces neither  obstinate  constipation,  nor  any  nausea  or  vomiting.2 
It  is  evident  that,  as  in  the  case  of  narcotina,  the  precise  mode  of  action 
of  this  alkaloid  is  still  uncertain.  It  is,  however,  plain  that  codeia 
possesses  more  narcotic  virtues  than  narcotina ;  and,  if  we  are  to  be- 
lieve the  statements  just  given,  it  exhibits  the  qualities  supposed  to 
belong  to  the  deodorized  tincture  of  opium.  Dr.  Aran  conceives  it 
to  be  peculiarly  appropriate  for  calming  the  stubborn  and  harassing 
cough  of  bronchitis  and  phthisis,  the  severe  pains  of  rheumatism,  gout, 
cancer,  gastrodynia,  &c.,  which  deprive  the  patient  of  rest  and  sleep, 
and  for  securing  these  blessings  without  the  risk  of  disturbing  the 
stomach  or  affecting  the  head  unpleasantly.  If  these  statements  are 
confirmed  by  experience,  codeia  will  be  held  as  much  superior  to 
opium  as  opium  is  to  other  medicines  of  the  narcotic  class. 

Modes  of  Administration. — Opium  and  its  preparations  are  admi- 
nistered by  the  mouth,  the  rectum,  and  the  skin.  The  first  is  the  most 
usual  medium,  and,  in  the  absence  of  any  special  contraindication,  the 
most  eligible  when  a  prompt  and  general  influence  is  intended.  By  the 
rectum  a  double  dose  may  be  given  in  the  form  of  enema  or  supposi- 
tory. Opiates  are  applied  to  the  unbroken  skin  in  plasters,  fomenta- 
tions, and  liniments,  for  assuaging  local  pain ;  upon  the  cutis,  denuded, 
of  its  cuticle,  as  well  for  this  purpose  as  for  affecting  the  system :  and 
by  inoculation  in  cases  which  will  be  more  particularly  described  in 
the  sequel.  When  a  salt  of  morphia  is  sprinkled  upon  the  skin  from 
which  the  epidermis  has  been  removed  by  a  blister,  it  excites  severe 
smarting  and  burning  pain ;  on  this  account  the  morphia  is  usually 
mingled  with  finely  powdered  starch  or  gum  Arabic,  or  else  incorpo- 
rated with  lard.  According  to  Barbier,  the  endermic  method  is  not 
fully  to  be  relied  upon,  for  he  found  that  in  some  cases  no  narcotic 
symptoms  followed  the  application,  while  in  others,  under  precisely 
similar  circumstances,  it  gave  rise  to  all  the  phenomena  produced  by 
opium  taken  internally.3  The  late  Dr.  James  Johnson-1  proposed  the 
inhalation  of  the  vapors  of  opium  by  smoking  it  in  a  common  pipe. 
This  would,  beyond  a  doubt,  procure  more  rapidly  and  completely 
the  sedative  or  anodyne  influence  of  the  drug  than  any  of  the  other 
modes  of  administering  it,  and  might  at  least  be  employed  with  those 
who  habitually  smoke  tobacco.  Powdered  opium  mixed  with  to- 
bacco, or  the  latter  steeped  in  a  solution  of  the  narcotic  extract,  would 
form  an  eligible  means  of  obtaining  the  object  in  view,  especially  when 
the  smoker  is  accustomed  to  draw  the  smoke  into  his  lungs. 

i  Bull,  de  Ther.,  li.  234.  2  Bdinb.  Med.  Jour.,  ii.  293. 

3  Op.  cit.,  iii.  31.  *  Med.-Chir.  Rev.,  Apr.  1842. 
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Remedial  Employment. — In  treating  of  this  portion  of  our  subject, 
we  shall,  in  the  first  place,  consider  the  uses  of  opium  in  diseases  which 
involve  the  whole  system,  or  which,  in  whatever  part  of  it  they  may 
occur,  are  attended  with  the  same  prominent  and  essential  phenomena  ; 
and  subsequently  such  of  these  as  are  more  or  less  modified  by  the 
organ  which  they  chiefly  involve,  together  with  affections  of  a  still  more 
local  nature,  and  which  are  seated  almost  exclusively  in  a  single  organ 
or  apparatus.  Idiopathic  fevers,  inflammation,  hemorrhage,  and  some 
chronic  constitutional  affections  are  included  in  the  first  class,  and  in 
the  second  disorders  of  the  several  groups  of  organs  combined  in  the 
performance  of  particular  functions. 

Fevers. — Nothing  is  more  embarrassing  than  an  attempt  to  learn  the 
use  of  opium  in  fevers  from  what  has  been  written  upon  the  subject, 
in  consequence  of  the  confusion  in  which  the  diagnosis  of  these  forms 
of  disease  continues  to  be  involved.  Some,  even  the  most  modern 
writers,  are  not  perfectly  agreed  whether  to  regard  typhus  and  typhoid 
fevers,  the  only  two  simple  and  serious  continued  fevers  now  admitted, 
as  specifically  different  or  as  only  varieties  of  the  same  affection.  The 
older  medical  authorities  render  the  inquiry  still  more  perplexing  to 
us  by  including  many  of  the  phlegmasiaa  or  local  inflammations  in 
the  class  of  fevers,  and  also  by  failing  to  distinguish  them  when  they 
arise  as  complications  of  genuine  idiopathic  fevers.  To  learn,  there- 
fore, the  opinion  entertained  by  one  of  these  writers  in  regard  to  the 
uses  of  opium  or  of  any  other  medicinal  agent  in  continued  fevers,  it 
becomes  necessary  to  compare  carefully  the  history  of  the  disease  in 
which  it  was  used  by  him  with  those  types  which  personal  observation 
or  the  more  minute  and  methodical  descriptions  of  later  times  have 
rendered  intelligible.  Without  at  present  attempting  so  arduous  a 
task,  we  shall  aim  only  at  pointing  out  the  precepts  which  experience 
has  approved,  and  which,  therefore,  deserve  confidence  in  proportion 
to  their  antiquity. 

Among  those  which  have  been  longest  in  authority  are  the  follow- 
ing: Opiates  ought  not  to  be  prescribed  at  the  onset  nor  at  the  climax 
of  a  fever,  but  either  during  its  augment,  to  assuage  its  violence,  or 
during  its  decline,  to  support  the  strength  and  calm  the  nervous 
symptoms  which  are  then  apt  to  arise.  In  the  former  case  they 
should  be  preceded  by  evacuants,  and  in  both,  if  the  head  is  hot,  their 
influence  will  be  promoted  by  the  application  of  cold.  The  latter  ex- 
pedient is  equally  commendable  in  maniacal  delirium,  in  which  also 
opiates  should  be  associated  with  nitre  or  some  other  sedative  of  the 
circulation.  In  this  case,  and  also  in  mere  watchfulness,  or  to  combat 
ataxic  symptoms,  many  authors  recommend  that  opiates  should  be 
given  in  frequent  and  divided  doses,  so  as  to  maintain  a  permanent 
effect,  for  large  and  infrequent  doses  will  not  control  the  evil  symp- 
toms without  inducing  a  dangerous  degree  of  stupor  and  subsequent 
exhaustion.1  Hoffmann,  who  docs  not  appear  to  have  approved  the  or- 
dinary use  of  opium  in  continued  fevers,  reiterates  the  caution  against 
prescribing  it  upon  the  invasion  of  the  attack,  or  when  a  crisis  is  about 

1  Theophili  Boneti,  Polyalthes,  &c.     Genevse,  1693. 
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to  take  place.  Sydenham,  in  describing  the  treatment  of  the  continued 
fever  observed  by  him  from  1661  to  1664,  and  which,  from  its  ordi- 
nary duration  being  fourteen  or  twenty-one  days,  was  probably  typhus 
fever,  strongly  recommends  opium  against  one  of  its  complications, 
maniacal  delirium,  or,  as  he  terms  it,  phrenesis.  In  this  state,  he  says, 
the  patient  cannot  sleep,  but  cries  out,  mutters  indistinctly,  looks  and 
talks  wildly,  and  greedily  swallows  whatever  is  offered  to  him.  After 
reducing  by  means  of  evacuants,  the  violence  of  the  symptoms,  and 
not  before  the  twelfth  or  fourteenth  day  from  the  commencement, 
Sydenham  advises  that  a  full  dose  of  some  opiate  be  given,  by  which 
means  he  declares  that  the  delirium  and  fever  are  together  brought  to 
an  end.1  Cullen  speaks  of  the  value  of  opium  in  counteracting  the 
delirium  of  fever,  and  agrees  with  previous  writers  in  pronouncing  it 
"a  dangerous,  or  at  least  an  ambiguous,  remedy"  during  the  active 
stages  of  the  disease.2  But  he  is  very  careful  to  distinguish  between 
its  use  in  cerebral  inflammation  and  in  simple  delirium  with  watch- 
fulness and  subsultus  tendinum.  In  the  latter  he  declares  it  to  be  a 
sovereign  remedy,  and  directs  it  to  be  given  in  full  doses  every  eight 
hours,  unless  sleep  and  a  remission  of  the  symptoms  shall  allow  of 
longer  intervals ;  but  in  the  former,  he  says,  it  is  most  pernicious.  It 
is  extremely  difficult,  in  many  instances,  to  determine  whether  or  not 
delirium  is  symptomatic  of  inflammation  of  the  brain,  nor  can  any 
more  certain  criterion  be  adopted  than  the  effect  produced  by  a  small 
dose  of  an  opiate  or  stimulant  medicine ;  if,  instead  of  growing  more 
tranquil,  the  patient  talks  quickly,  and  his  eye  grows  brighter,  opium 
is  clearly  contraindicated. 

Typlius.  Hildebrandt3  has  very  distinctly  pointed  out  the  proper 
occasion  for  prescribing  opium  in  this  disease.  lie  insists  that  in  the 
course  of  a  simple  attack  of  typhus  it  is  not  only  unnecessary,  but 
may  be  dangerous ;  by  augmenting  the  stupor,  and  opposing  the  criti- 
cal tendencies  of  the  system,  it  prolongs  the  disease,  tends  to  bring  on 
apoplexy,  and  interferes  with  the  salutary  operation  of  other  remedies. 
Its  exhibition  should  be  restricted  to  cases  complicated,  during  their 
decline,  with  furious  delirium,  or  profuse  discharges  from  the  bowels. 
In  Great  Britain,  also,  opiates  are  directed  against  these  symptoms, 
but  more  particularly  for  the  relief  of  tremors,  watchfulness,  and  low 
delirium.  Eoupell  states  that  at  St.  Bartholomew's,  during  an  epi- 
demic of  the  malady,  it  was  "  a  daily  occurrence  to  find  that  a  patient 
who  had  been  without  sleep  for  several  nights,  whose  whole  frame  was 
in  a  state  of  tremor,  actuated  by  some  erroneous  idea,  and  constantly 
endeavoring  to  get  out  of  bed,  falls  into  a  tranquil  slumber  on  taking 
a  dose  of  opium,  and  awakes  refreshed  and  conscious,  after  several 
hours  of  calm  and  gentle  sleep,  during  which  the  secretions  will  often 
be  restored,  the  tongue  becomes  moist,  and  a  warm  perspiration  breaks 
out."4  Under  these  circumstances,  the  result  is  to  be  obtained  by  such 
a  dose  of  opium  as  will  soothe  without  stupefying,  and  is  to  be  repeated 
at  proper  intervals.    Dr.  Latham  ascribes  no  less  importance  to  opium 

1  Sydenham's  Works,  chap.  iv.  2  Op.  and  loc.  citat. 

3  Du  Typhus  Coutagieux,  trad,  par  J.  C.  Gasc.     Paris,  1811. 

4  A  Short  Treatise  on  Typhus  Fever  (Philadelphia,  1840),  p.  146. 
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as  a  means  of  removing  the  symptoms  above  described ;  and  Drs.  Ger- 
hard and  Pennock,  who  had  ample  opportunities  of  treating  the  disease 
in  the  Philadelphia  epidemic  of  1836,  states  that  when  "the  insomnia 
had  been  tormenting  and  incessant,  and  the  patient  was  exhausted  by 
agitation  and  nervous  restlessness,  a  small  dose  of  morphia  would 
generally  calm  the  agitation  and  procure  sleep."1  Dr.  Gerhard  farther 
remarks  that  typhus  patients  are  very  easily  affected  by  opiates,  and 
that  an  eighth  or  a  sixth  of  a  grain  of  morphia  was  usually  sufficient 
for  the  purpose  in  view. 

Dr.  Graves2  has  furnished  some  striking  examples  of  the  curability 
of  severe  cases  of  eruptive  typhus  by  means  of  a  plan  of  treatment 
into  which  opium  enters  largely.  Among  the  symptoms  which  he 
describes  as  indicating  it  are  violent  delirium,  a  furious  aspect,  suffu- 
sion of  the  eyes,  constant  raving,  and  muttering,  and  perfect  sleepless- 
ness. Under  these  circumstances  he  administered  every  second  hour 
a  draught  containing  half  a  grain  of  tartar  emetic,  with  ten  drops  of 
laudanum,  and,  if  there  was  much  subsultus,  five  grains  of  camphor. 
This  mixture  brought  on  vomiting  or  purging,  or  both,  and  at  the 
same  time  the  patient  grew  more  tranquil  and  rational.  Here  the 
combination  of  sedatives  and  opiates  effected  what  neither  was  capa- 
ble of  doing  by  itself. 

Typhoid  Fever.  The  diseases  described  by  Huxham  under  the 
names  of  putrid  malignant,  and  slow  nervous  fevers,  correspond  in 
their  prominent  traits  with  the  typhus  and  typhoid  forms  of  the  ex- 
isting nomenclature;  the  distinction  is  maintained  in  the  treatment 
recommended  for  each  by  this  eminent  physician.  While  in  the 
former  he  strongly  recommends  opium,  particularly  in  combination 
with  camphor,  he  finds  but  little  occasion  for  its  employment  in  the 
latter,  declaring  that  strong  opiates  "are  commonly  pernicious,  how- 
ever want  of  sleep,  or  great  restlessness  may  seem  to  demand  them," 
for  which  symptoms  indeed  he  insists  upon  blisters  to  the  back  of  the 
neck.3 

The  general  remarks  which  have  been  made  on  the  use  of  opium  in 
fevers  may  be  regarded  as  applicable  almost  as  much  to  typhoid  fever 
as  to  typhus,  whenever  the  delirium  is  marked  by  talkativeness  and 
excitability  rather  than  by  maniacal  fury  or  by  comatose  muttering. 
Since  the  distinct  separation  of  typhoid  fever  from  other  continued 
febrile  disorders,  few  accounts  have  been  published  respecting  the  in- 
fluence of  opiates  on  its  symptoms.  Louis,  indeed,  informs  US'1  that 
he  found  it  effectual,  when  given  in  small  doses,  in  moderating  sub- 
sultus and  delirium  in  mild  cases  of  the  disease,  and  suggests  that  the 
success  of  these  experiments  should  encourage  its  employment  in 
severer  cases.  Dr.  A.  Flint  found  that  full  doses  of  opium  exerted  a 
decidedly  beneficial  influence  upon  the  symptoms  and  even  the  dura- 
tion of  several  cases  in  which  he  administered  it  in  large  doses,  while 
in  others  it  did  not  appear  to  control  the  progress  of  the  disease.5 

1  Am.  Jour,  of  Med.  Sci.,  Feb.  1837. 

2  A  System  of  Clinical  Medicine,  Dublin,  1843,  p.  127  and  seq. 

3  An  Essay  on  Fevers,  London,  1/72,  p.  82. 

4  Recherches,  &c,  sur  la  Fievre  TypLo'ide,  2cme  ed.,  tome  ii.  p.  453. 
6  Clinical  Reports,  p.  266. 
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Quite  recently  Dr.  Limousin  has  called  particular  attention  to  the  ad- 
vantages of  opium  when  ataxic  delirium  is  a  prominent  symptom,  and 
to  the  occasional  occurrence  of  crises  by  sweat  or  urine  as  the  cere- 
bral excitement  subsides.1  Opium  is  of  no  less  value  as  a  means  of 
restraining  the  diarrhoea,  and  of  averting  the  consequences  of  intes- 
tinal perforation,  which  sometimes  augment  the  gravity  of  typhoid 
fever.     To  these  points  reference  will  again  be  made. 

Eruptive  Fevers.  In  these  diseases,  when  they  assume  the  typhoid 
type,  opium  is  needed  under  circumstances  similar  to  those  which 
have  just  been  described  ;  but  there  is  a  still  more  important  occasion 
for  its  exhibition,  when  the  eruption  comes  out  imperfectly,  or  shows 
a  disposition  to  recede.  It  has  been  chiefly  used  to  meet  the  former 
of  these  indications  in  the  treatment  of  smallpox.  The  ancients  re- 
commended that  if  the  eruption  did  not  appear  actively  by  the  fourth 
or  fifth  day,  the  patient  should  be  well  covered  in  bed,  and  steamed 
with  watery  vapor,  while  hot  aromatic  drinks  with  laudanum  and 
camphor  were  administered.2  Sydenham,  Morton,  and  Young  incul- 
cate similar  precepts.  The  modern  practice  differs  in  no  essential  par- 
ticulars, as  may  be  seen  in  the  following  citation  from  Dr.  Gregory's 
Lectures.  During  the  initiatory  fever,  "if  the  circulation  be  languid, 
if  the  pulse  be  small  and  feeble,  the  skin  pale,  and  the  extremities 
cold,  if  the  patient  lies  on  his  back,  sunk  and  exhausted,  let  him  have 
immediately  warm  brandy  and  water,  cover  him  with  bedclothes,  ap- 
ply mustard  poultices  to  the  centre  and  extremities  of  the  circulating 
system,  and  give  thirty  drops  of  laudanum,  to  be  repeated  in  four 
hours  if  necessary.  This  cordial  plan  of  treatment  must  often  be  con- 
tinued for  several  days."3  In  measles  and  scarlet  fever  opiates  are 
not  used  to  combat  symptoms  like  those  just  described,  but  in  its 
stead  the  more  simple  and  direct  stimulants,  particularly  wine  and 
heat. 

Intermittent  Fever.  Before  the  introduction  of  cinchona  into  medi- 
cine, many  agents  were  successively  employed  for  the  cure  of  inter- 
mittents,  which  the  specific  virtues  of  bark  have  led  us,  perhaps 
unwisely,  to  neglect.  Of  these,  opiates  were  among  the  most  esteemed. 
They  were  prescribed  either  before  the  paroxysm  to  prevent  it,  or 
during  its  progress  to  moderate  the  severity  of  the  fever.  Even  since 
the  prevalence  of  the  treatment  by  bark  and  its  preparations,  many  of 
the  most  eminent  practitioners  in  all  countries  have  recommended 
that  opium  should  be  substituted  for  or  combined  with  the  anti-peri- 
odic medicine.  Sydenham,  Hoffmann,  Van  Swieten,  and  Culleri  par- 
ticularly insisted  upon  its  use,  and  the  last  mentioned  author  minutely 
indicated  the  conditions  for  its  employment.4  When  used  before 
the  paroxysm,  it  should  be  in  the  manner  prescribed  by  Sydenham, 
who  directed  the  patient  to  be  sweated  with  warm  whey  four  hours 
before  the  attack,  and  upon  the  first  appearance  of  moisture  on  the 
skin,  to  take  a  dose  of  a  mixture  made  with  brandy,  theriaca,  and  saf- 

i    Archives  Gen.,  Aug.  1863,  p.  150. 

2  Boxetcs,  op.  cit.  torn.  i.  p.  345. 

3  Lectures  on  the  Eruptive  Fevers,  Lond.  1843,  p.  84. 

4  See  Schaertlich,  cited  by  Bailly,  for  a  summary  of  authorities. 
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fron,  and  by  these  means  maintain  the  perspiration  for  several  hours 
beyond  the  ordinary  time  of  the  attack.  In  autumnal  tertians,  this 
treatment  was  associated  with  purgation.  Lind  has  furnished  more 
details  than  any  other  writer  of  the  effects  of  opiates  in  the  hot  stage 
of  intermittents,  and  his  large  experience  enabled  him  to  speak  with 
authority.  He  declares  that  opium  shortens  and  abates  the  hot  fit, 
relieving  the  head,  producing  perspiration  with  an  agreeable  softness  of 
the  skin,  and  often  a  gentle  and  refreshing  sleep;  it  also  renders  the 
intermission  more  perfect,  and  appears  to  prevent  the  occurrence  of 
dropsy  and  jaundice  as  sequelae  of  the  disease.1  Many  cases  of  inter- 
mittent fever  get  well  under  this  treatment  alone,  or  with  the  addition 
of  a  course  of  vegetable  bitters,  but  those,  even,  which  it  fails  to  cure 
may  by  its  means  be  rendered  more  amenable  to  the  influence  of  bark 
and  its  preparations.  It  should,  therefore,  be  more  commonly  em- 
ployed than  at  present. 

It  is  scarcely  necessary  to  remark  that  opium  is  sometimes  an  im- 
portant corrective  to  cinchona  or  quinia,  when  the  stomach  is  dis- 
posed to  reject  either  medicine,  and  also  when  they  produce  diarrhoea. 
Under  these  circumstances,  it  is,  indeed,  no  more  than  an  adjuvant; 
but  even  in  rendering  the  valuable  services  previously  described,  it  acts 
only  as  a  palliative,  and  that  not  so  much  of  essential  symptoms,  as  of 
those  which,  however  grave  they  at  times  may  become,  are  neverthe- 
less incidental,  to  wit,  delirium,  ataxia,  diarrhoea,  &c.  If,  then,  we 
estimate  inductively  the  measure  of  utility  possessed  by  opiates  in 
idiopathic  fevers,  we  find  that  it  depends  almost  entirely  upon  the 
control  which  they  exert  over  the  disorders  of  the  nervous  system, 
and  upon  their  sudorific  virtue,  qualities  which  inherently  belong  to 
them.  The  diseases  in  question  do,  in  certain  stages,  permit  these 
qualities  to  act  therapeutically,  while  at  all  other  periods  the  exhibi- 
tion of  opiates  only  tends  to  aggravate  the  fever  and  cerebral  disturb- 
ance. Hence  their  proper  administration  in  essential  fevers  depends 
altogether  upon  its  opportuneness,  and  to  be  safe,  or  at  least  efficient, 
requires  the  guidance  of  a  cautious  and  experienced  hand. 

Inflammation. — If  we  regard  only  the  phenomena  which  are  essen- 
tial to  inflammation,  those,  namely,  which  are  strictly  local,  it  may  be 
doubted  whether  the  internal  use  of  opium  has  any  direct  power 
of  controlling  them;  but  these  local  inflammatory  symptoms  are 
frequently  aggravated  and  perpetuated  by  concomitant  states  of  the 
general  system,  or  by  the  peculiar  circumstances  of  the  diseased  organ, 
and  over  these  conditions  opiates  in  many  cases  exert  a  paramount 
influence,  thereby  indirectly  tending  to  cure  the  inflammation.  In 
general  terms,  their  effects  may  be  illustrated  by  those  of  rest  upon 
an  injured  limb;  they  remove  or  hold  in  check  causes  of  irritation, 
and  thus  allow  the  recuperative  powers  of  the  inflamed  part  to  act 
without  hindrance.  It  is  in  this  manner,  probably,  that  must  be  ex- 
plained the  very  unequal,  and  indeed  opposite,  effects  of  opium  in  the 
inflammations  of  different  organs,  as  will  be  shown  in  a  subsequent 
paragraph. 

1  An  Essay  on  Diseases,  &c,  in  Hot  Climates.     Philad.  1811,  p.  234. 
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Of  the  constitutional  states  which  exasperate  inflammation,  and  are 
beneficially  affected  by  opium,  none  is  more  prominent  than 

t.  It  is  shown  by  restlessness,  watchfulness,  great  suscepti- 
bility to  external  impressions,  and  to  pain,  a  quick,  rapid,  and  either 
feeble  or  hard  pulse,  and  oftentimes  a  disposition  to  copious  and  ex- 
hausting perspiration.  Such  a  state  is  of  common  occurrence  in 
chronic  diseases  of  all  kinds  attended  with  wasting  discharges,  and 
especially  with  hemorrhage  or  suppuration;  in  acute  affections  at- 
tended wTith  much  pain,  or  occurring  in  persons  of  a  strongly  marked 
nervous  temperament,  or  in  those  whose  strength  has  been  impaired 
by  previous  disease,  the  abuse  of  mercury,  narcotics,  and  alcoholic 
stimulants,  or  by  unwholesome  and  scanty  food.  Intense  pain  fre- 
quently induces  a  similar  condition,  a  fact  which  may  perhaps  ac- 
count for  the  great  mortality  after  severe  operations.  From  observing 
the  hurtful  influence  of  the  nervous  shock  after  dangerous  wounds 
and  operations,  M.  Malgaigne  was  led  to  prescribe  in  such  cases 
enough  opium  to  keep  the  patients  fully  under  its  influence  until  the 
danger  of  inflammation  had  gone  by.1  He  reports  very  favorably  of 
the  trials  he  had  made  of  this  method,  which,  to  some  extent,  at  least, 
has  long  been  employed  by  surgeons  in  this  city,  and  probably  else- 
where. Universal  experience  concurs  in  recommending  that,  in  acute 
inflammations  of  an  active  form,  opiates  should  be  given  in  full,  or 
sedative  doses,  and  directly  after  depletion.  Their  usefulness,  when 
thus  prescribed,  is  doubtless  owing,  in  a  great  degree,  to  their  pre- 
venting that  irritability  of  the  system  which  loss  of  blood  is  so  apt  to 
occasion,  and  at  the  same  time  retaining  the  pulse  at  the  point  to 
which  depletion  had  reduced  it.  To  fulfil  this  indication,  the  opiate 
influence  must  be  maintained  for  a  sufficient  time. 

Hemorrhage. — The  remarks  made  in  reference  to  the  antiphlogistic 
use  of  opium  are  in  all  points  applicable  to  its  employment  against 
hemorrhages.  Except  in  so  far  as  it  moderates  the  action  of  the  heart, 
opium  has  no  direct  influence  whatever  upon  sanguineous  discharges; 
its  indirect  operation,  however,  is  highly  beneficial  by  subduing,  as 
Dr.  Chapman  expresses  it,  the  mobility  of  the  system  which  is  pro- 
ductive of,  or  at  least,  is  commonly  associated  with  passive  hemor- 
rhages.2 In  that  state,  which  was  more  particularly  described  above 
as  an  incident  of  inflammation,  and  which  is  equally  so  of  hemor- 
rhage, opium  is  not  only  a  useful,  but  an  indispensable  remedy ; 
but  where  loss  of  blood  depends  upon  plethora,  opium  must  on  no 
account  be  administered,  nor,  in  the  majority  of  such  cases,  indeed,  is 
it  necessary  to  interfere  at  all. 

Gangrene. — In  all  forms  of  mortification  attended  with  pain,  opium 
may  be  advantageously  employed,  but  it  is  in  that  form  of  gangrene 
called  senile,  and  which  comes  on  with  blackening  and  shrivelling  of 
the  part,  that  opium  has  been  most  valued.  In  this  case,  by  combining 
it  with  tonics  and  stimulants,  the  system  is  enabled  to  limit  and  throw 
off  the  slough.     Percival  Pott,  who  first  introduced  this  treatment, 

1  Bulletin  de  Therapeutique,  xiii.  290. 

2  Elements  of  Therapeutics,  4th  ed.,  ii.  177. 
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was  in  the  habit  of  directing  two  grains  of  opium  to  be  given  to  the 
patient  night  and  morning.1  Dr.  Eberle,  in  confirming  the  high  opin- 
ion entertained  by  Pott  of  opium  in  this  disease,  remarks  that  in  a 
successfully  treated  by  himself,  the  patient  took  from  six  to  eight 
grains  in  twenty-four  hours,  given  in  divided  doses  at  intervals  of  four 
hours.2 

Diseases  of  the  Nervous  System.— Pain.  The  anodyne  powers  of 
opium  are  certainly  those  which  are  most  frequently  invoked  and 
most  highly  valued,  and  there  is  indeed  no  form  of  pain  to  which  they 
cannot  afford  at  least  a  temporary  palliation.  But  among  the  dis- 
agreeable local  sensations  which  are  included  in  the  idea  of  pain,  there 
are  many  varieties,  particularly  the  smarting,  the  burning,  the  itching, 
the  throbbing,  the  tensive,  and  the  lancinating,  of  which  the  last  is 
more  decidedly  amenable  than  the  rest  to  opiate  medicines,  perhaps 
because  it  is,  more  usually  than  they  are,  independent  of  lesions  of 
structure  in  the  tissues  surrounding  the  nerves  which  are  the  seat  of 
pain.  In  general,  opiates  relieve  pain  by  blunting  the  sensibility, 
whether  they  do  this  by  acting  on  the  brain  or  by  their  direct  im- 
pression on  the  nerves  of  the  diseased  part  to  which  they  are  applied ; 
but  they  also  act,  in  many  cases,  oy  moderating  the  movements  of 
the  organ  by  which  the  suffering  is  mainly  caused,  as  in  the  case  of 
inflammatory  affections  of  the  lungs  and  bowels,  the  twitching  of  am- 
putated or  injured  limbs,  the  chordee  of  gonorrhoea,  &c.  One  of  the 
most  remarkable  facts  connected  with  the  use  of  opiates  in  painful 
disorders  is  that,  during  extreme  suffering,  doses  of  these  medicines 
may  be  taken  with  impunity  which  would  under  other  circumstances 
be  mortal.  This  is  the  case  in  tetanus,  some  forms  of  neuralgia,  and 
during  the  passage  of  biliary  and  urinary  calculi  through  the  gall- 
ducts  and  ureters.  It  has  been  urged,  not  without  justice,  that  "to 
stupefy  the  sensibility  to  pain,  or  to  suspend  any  particular  disorder 
of  function,  unless  we  can  simultaneously  lessen  or  remove  the  causes 
which  create  it,  is  often  but  to  interpose  a  veil  between  our  judgment 
and  the  impending  danger,"3  but  in  regard  to  pain  at  least,  there  are 
but  few  cases  to  which  the  remark  is  applicable.  In  some,  opiates 
aggravate  the  inflammatory  or  nervous  symptoms,  and  are  therefore 
not  the  appropriate  means  of  relieving  pain,  as  in  cerebral  inflamma- 
tion or  functional  disorder  with  cephalalgia;  in  almost  all  others  it  is 
certain  that  the  morbid  process  will  not  be  aggravated  by  the  allevi- 
ation of  the  pain  attending  it.  Wherever  pain  is  the  only,  or  even 
the  best,  index  of  danger,  insensibility  to  it  is  plainly  to  be  deprecated. 
Dr.  Buck  and  Dr.  Watson  relate  several  cases  of  strangulated  hernia, 
in  which  opiates  were  administered  under  a  wrong  impression  of  the 
nature  of  the  attack,  and  so  effectually  lulled  the  pain  as  to  mask  en- 
tirely the  state  of  the  patients.  In  one  instance  the  true  state  of  the 
case  was  not  discovered  until  too  late  for  the  operation  to  be  of  ser- 
vice.4 

1  A  treatment  by  opiates  and  alexipbarmics  was  still  earlier  employed.     Vid.  F. 
Hoffmann,  De  Sphacelo. 

«  Op.  at.,  p.  341. 

3  Dr.  Holland's  Medical  Notes  and  Reflections.     On  the  Use  of  Opiates. 

*  N.  Y.  Jour,  of  Med.,  Nov.  1844. 
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A  question  of  much  importance,  relating-  to  tlie  use  of  opium,  is  thus 
stated  by  Dr.  W.  Griffin,  of  Limerick  :  "  When  a  large  dose  has  been 
administered,  and  a  patient  is  still  suffering  intense  pain,  how  long 
should  one  wait  before  it  could  be  considered  safe  to  repeat  it?"1  In 
half  an  hour,  this  author  thinks,  some  effect  will  be  observable  from  a 
dose  of  opium  capable  of  affecting  the  system  at  all,  and  perhaps  in  a 
few  minutes  sooner  from  a  solution  of  the  active  principles  of  the  drug. 
But  this  relates  only  to  full  doses  of  one  or  more  grains;  such,  in  other 
words,  as  are  sufficient  to  produce  a  directly  sedative  effect.  If  the 
pain  is  periodical,  it  is  better  not  to  wait  for  the  accession  of  the  pa- 
roxysm to  administer  opium,  but  to  anticipate  it  by  an  hour  or  two, 
in  which  case  one-third  of  the  dose  that  would  otherwise  have  been 
required  will  be  found  sufficient. 

Sleeplessness.  The  sleep  produced  by  opium  is  only  a  higher  degree 
of  the  anodyne  effect  of  this  drug,  and  in  so  far,  therefore,  as  pain 
prevents  sleep,  or  the  latter  relieves  pain,  the  remarks  under  the  pre- 
ceding head  are  equally  applicable  to  the  present.  But  the  inability 
to  sleep  may  depend  upon  other  causes,  some  of  which  are  far  from 
being  well  understood,  but  the  most  familiar  of  them  are  over-excite- 
ment of  the  mind  by  thought,  arid  that  analogous  state  of  morbid 
mental  activity  seen  in  mania,  delirium  tremens,  low  fevers,  &c.  In- 
somnia accompanying  inflammatory  disease  within  the  cranium,  like 
pain  under  the  same  circumstances,  can  be  neither  safely  nor  success- 
fully treated  by  opiates ;  but  in  all  other  cases  this  symptom  may  be 
relieved  by  a  treatment  of  which  opium  forms  the  essential  part.  It  is 
not  easy  to  lay  down  certain  rules  for  producing  a  soporific  effect  by 
opium ;  in  general,  a  grain  or  more  must  be  given  if  a  prompt  result 
is  sought  for,  while  a  smaller  dose,  taken  several  hours  before  the 
usual  bedtime,  will  equally  well  procure  a  quiet  night's  rest,  after 
having  in  some  measure  displayed  its  stimulating  powers.  On  the 
other  hand,  it  sometimes  happens  that  the  larger  dose  proves  the  less 
sedative,  occasioning  a  restless,  oppressive,  and  unrefreshing  drowsi- 
ness, which  seems  to  be  ever  approaching,  without  merging  into  sleep. 
In  such  cases  the  physician  is  very  apt  to  prescribe  a  still  larger  dose 
of  opium  on  the  succeeding  night;  this  is  a  serious  error,  for  the  pa- 
tient will  generally  be  found  to  sleep  well  on  that  night  without  any 
opiate  at  all. 

Insanity.  In  the  active  forms  of  mania,  opiates  are  rather  hurtful 
than  beneficial,  especially  when  there  are  evidences  of  a  determination 
of  blood  to  the  head.  Esquirol  disapproves  of  them  in  such  cases,  and 
is  sustained  by  almost  universal  experience.  Feuchtersleben2  says, 
"opium  as  a  soporific,  either  fails  altogether  in  producing  sleep,  since 
in  mania  the  largest  doses  are  often  taken  without  effect,  or  the 
patients  are  more  raving  than  ever  when  they  awake."  In  cases  of 
melancholy  monomania,  where  paroxysms  of  violence  are  brought  on 
by  the  perpetual  corrosion  of  some  terrible  idea,  opiates  succeed  in 
preserving  calm  by  blunting  in  some  degree  the  sensibility  to  mental 

1  Medical  and  Physiological  Problems  (London,  1845),  p.  191. 

2  The  Principles  of  Medical  Psychology,  Sydenham  Soc.  edition,  p.  352. 
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anguish,  but  beyond  this  they  exert  no  curative  influence;  the  moment 
they  are  withheld  the  mischief  breaks  out  anew.  Opium  may  also  be 
used  as  a  palliative  in  true  hypochondriasis,  or  that  form  of  mental 
disorder  in  which  most  of  the  delusions  relate  to  bodily  ailments. 
These  remarks  are  sustained  by  the  experience  of  Erlenmayer.  He 
holds  opium  to  be  the  most  important  medicine  in  the  treatment  of 
insanity,  and  particularly  in  recent  cases.  Its  efficacy,  he  states,  is 
almost  uniform  in  puerperal  insanity,  and  next  to  this  in  mental  de- 
rangement depending  upon  ill  health,  provided  there  be  no  disease  of 
the  brain  itself.  Dr.  E.  remarks  that  it  is  generally  well  borne,  and 
that  if  it  is  not,  its  use  should  not  be  persisted  in.  It  should  be  pre- 
scribed in  doses  of  one  or  two  grains  from  the  first,  and  gradually 
increased  until  improvement  is  manifested,  and  when  this  point  is 
reached  the  dose  may  remain  stationary,  unless  the  symptoms  become 
aggravated.1 

Delirium  Tremens.  Since  Dr.  Pearson's  notice  of  the  opiate  treat- 
ment of  this  disease  (1801),  the  great  majority  of  practitioners  have 
adopted  it  unreservedly.  Most  of  them,  with  Dr.  Chapman  and  Dr. 
B.  II.  Coates,  declare  that  "  sleep  is  the  sine  qua  non  to  a  recovery" 
from  delirium  tremens.  The  latter  gentleman  has  ably  maintained 
this  view  in  a  well-known  Essay,  in  which  he  lays  it  down  as  a  rule 
that  "  a  certain  effect  is  to  be  produced  coute  qui  coute,  and  we  must  go 
on  exhibiting  opium  in  considerable  doses  at  such  short  intervals  as 
are  sufficient  to  permit  its  accumulation  in  the  prima?  vise,  until  enough 
has  been  taken  to  produce  sleep."2  Dr.  Coates  mentions  a  very  severe 
case  which  terminated  in  cure,  and  in  which  sleep  was  not  procured 
until  forty-five  grains  of  opium  had  been  given  in  hourly  doses  of 
about  six  grains  each.  Such  an  heroic  method  would  scarcely  find 
partisans  since  the  results  of  the  expectant  plan,  and  of  that  by  alco- 
holic stimulants,  have  been  distinctly  ascertained.  Dr.  Ware  and  Dr. 
Gerhard  especially  have  contributed  to  place  the  opium  treatment 
of  delirium  tremens  upon  the  proper  footing.  The  following  sum- 
mary of  an  analysis  of  Dr.  Ware's  cases  is  given  by  himself:  "It 
appears  that  of  15  cases  in  which  opium  constituted  the  principal  re- 
medy, 6  died;  whilst  of  54  in  which  opium  was  not  used  at  all,  or 
only  incidentally  and  in  small  quantities,  only  5  died.  Still  further, 
if  we  separate  from  these  54  the  9  cases  in  which  the  treatment  was 
eclectic,  and  in  which  the  mortality  seems  to  have  arisen  from  the 
combination  of  acute  disease,  we  have  a  remainder  of  45  cases,  of 
which  only  2  were  fatal.  Again,  if  we  compare  the  mortality  of  those 
cases  in  which  opium  was  pushed  to  the  full  extent  advised  by  writers 
on  this  disease,  with  those  in  which  no  active  remedy  was  employed, 
we  have  a  mortality  of  1  in  2,  against  a  mortality  of  only  1  in  29."3 
Quite  recently,  Dr.  Peacock  announced  the  rate  of  mortality  at  St. 
Thomas'  Hospital  under  the  opiate  treatment  to  have  been  30  per  cent.4 
It  appears  from  Dr.  Gerhard's  statements,  that,  at  the  Philadelphia 

1  Prager,  Vierteljahrs.,  lxxi.  Anal.,  106. 

2  N.  A.  Med.  and  Surg,  .lour.,  iv.  214. 

3  Am.  Jour,  of  Med.  Sci.,  Nov.  1831,  and  Aug.  1838. 

4  Times  aud  Gaz.,  Aug.  1861,  p.  105. 
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Hospital,  Blockley,  the  mortality  from  delirium  tremens,  managed 
upon  the  opiate  plan,  varied  between  1  in  8  and  1  in  11,  while,  after 
the  method  was  abandoned,  it  fell  in  successive  years  to  1  in  26,  1  in 
34,  and  finally,  to  1  in  160.' 

A  moderate  employment  of  opium,  however,  does  certainly  aid  in 
moderating  the  violence  and  abridging  the  duration  of  the  attack,  and 
the  best  mode  of  exhibiting  the  medicine  is  undoubtedly  to  begin 
with  a  quarter  of  a  grain,  or  its  equivalent,  and  progressively  to  aug- 
ment the  dose  by  small  and  hourly  additions  until  sleep  is  produced, 
or  a  sufficient  degree  of  tranquillity  obtained.  But  the  whole  amount 
of  opium  thus  given  should  not  much  exceed  what  might  be  safely  pre- 
scribed in  ordinary  painful  affections;  for  this  cannot  be  done  without 
great  danger,  a  danger  to  which  no  patient  should  be  exposed  whose 
life  is  not  in  imminent  peril  from  disease.  Such  a  condition  is  found 
in  traumatic  tetanus,  from  which  few  or  none  recover  without  active 
treatment;  it  does  not  exist  in  the  disease  before  us,  in  which,  when 
uncomplicated,  few  would  perish,  although  left  without  medicinal 
treatment  altogether,  if  proper  food  and  exercise  were  prescribed. 

Inflammation  of  the  Nervous  Centres.  By  common  consent  opiates 
are  discarded  from  the  treatment  of  acute  inflammation  of  the  brain 
and  its  membranes ;  in  the  decline  of  the  disease,  however,  and  parti- 
cularly when  the  antiphlogistic  method  has-been  vigorously  employed, 
they  are  sometimes  useful  in  combating  the  wakefulness  and  jactita- 
tion which  have  already  been  spoken  of  as  calling  for  these  remedies. 
An  epidemic  cerebrospinal  meningitis  prevailed  some  years  ago  in 
Versailles,  Strasburg,  Avignon,  Dublin,  and  Vicksburg,  Miss.,  de- 
stroying at  least  two-thirds  of  those  attacked  by  it.  Its  prominent 
symptoms  were  delirium,  succeeded  by  tetanic  spasms,  particularly  of 
the  spinal  muscles.  The  only  treatment,  then  adopted,  which  appears 
to  have  in  any  degree  reduced  the  mortality  of  this  affection,  was 
that  of  M.  Chauffard,  at  Avignon,  and  which  consisted  in  giving 
large  doses  of  opium  from  the  commencement  of  the  attack. 

Convulsive  Diseases.  When  epilepsy  arises  from  organic  causes 
existing  within  the  cranium,  or  from  hereditary  predisposition,  nei- 
ther opiates  nor  any  other  medicine  can  be  expected  to  remove  it ; 
but  when  produced  by  strong  mental  emotion,  or  severe  bodily  pain, 
the  violence  of  the  attacks  may  be  palliated  by  opiates;  they  may  also 
be  moderated  in  the  same  way  when  their  premonitory  symptoms  are 
of  sufficient  duration  to  permit  the  influence  of  a  full  dose  of  opium 
to  be  established  before  the  convulsive  movements.  Similar  remarks 
apply  to  hysteria,  especially  to  cases  in  which  the  paroxysms  are 
brought  on  by  pain.  Scanzoni  employed  the  hypodermic  injec- 
tion of  morphia  in  a  case  of  puerperal  eclampsia  ;  and  the  endermic 
method  was  resorted  to  with  success  by  Bernard  to  relieve  spasm  of  the 
glottis  in  a  nervous  person  of  adult  age. 

Chorea.  Sydenham  is  generally  referred  to  as  resting  upon  opium 
the  treatment  of  St.  Vitus'  dance,  but  in  truth  he  only  employed  this 
agent  to  calm  the  agitation  likely  to  be  occasioned  by  the  repeated 

1  Tweedil's  Library  of  Pract.  Med.,  Am.  ed.,  ii.  244. 
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bleedings  and  purgations  which  he  directed.  M.  Trousseau  is,  we  be- 
lieve, the  only  authority  in  f'iivor  of  an  almost  exclusive  treatment  of 
certain  cases  of  chorea  by  opium.  His  opinion  is  the  more  important, 
inasmuch  as  it  resulted  from  the  treatment  of  fourteen  cases  which 
had  proved  intractable  to  other  methods,  and  of  which  all  but  one 
recovered  rapidly  under  the  new  remedy,  which  was  employed  in 
the  following  manner :  Half  a  grain  of  opium  was  prescribed  every 
hour  until  the  convulsive  movements  were  clearly  moderated  and 
some  narcotism  felt;  this  state  was  maintained  by  increased  doses  of 
the  medicine  during  from  five  to  eight  days;  they  were  then  sus- 
pended, and  baths  directed.  After  an  interval  of  two  to  three  days, 
the  opium  was  resumed.  In  this  manner,  we  are  assured  that,  by  the 
end  of  a  fortnight,  it  rarely  happened  that  nature  was  not  able  to  com- 
plete the  cure.1  Confined  to  the  class  of  cases  in  which  M.  Trousseau 
employed  it,  this  practice  is  highly  deserving  of  imitation,  but  in  the 
earlier  stages  of  the  affection  it  should  be  remembered  that  other  re- 
medies have  a  stronger  claim  to  confidence,  and  also  that  chorea  will 
often  get  well  without  any  active  treatment  whatever. 

Tetanus.  From  a  somewhat  attentive  examination  of  the  subject, 
we  have  arrived  at  the  conclusion  that  idiopathic  and  traumatic  tetanus 
are  two  distinct  diseases,  the  latter  being  a  functional  disorder  of  the 
nervous  system,  and  the  former,  in  nearly  every  case,  spinal  menin- 
gitis. This  difference,  we  are  convinced,  explains  the  conflicting 
accounts  recorded  of  the  results  of  treatment  in  tetanus.  It  is  in  trau- 
.  matic  tetanus  that  opiates  have  been  most  successfully  and  generally 
employed,  although  in  ordinary  doses  they  have  but  little  power  in 
controlling  the  spasms  or  inducing  sleep.  As  much,  even,  as  an  ounce 
of  opium  has  been  taken  daily  without  producing  these  effects.  A 
part  of  this  singular  inactivity  arises  from  the  stomach  not  acting  upon 
the  medicine.  Mr.  Abernethy  found  in  the  stomach  of  a  person  who 
died  of  tetanus,  thirty  drachms  of  undissolved  opium,  and  other  phy- 
sicians have  recorded  similar  cases.  These  facts  ought  to  dissuade  us 
from  administering  excessive  doses  of  the  drug  in  tetanus  and  in  other 
diseases ;  for  supposing  the  patient  who  has  taken  so  much  opium  to 
begin  to  improve,  the  first  effect  of  his  improvement  will  inevitably 
be  his  death  from  narcotism.  The  truth  is,  however,  that  those  who 
have  swallowed  such  extravagant  doses  of  opium  as  are  mentioned 
above,  without  being  narcotized,  invariably  die,  while  such  as  have 
appeared  to  improve  under  the  opiate  plan  have  experienced  its  nar- 
cotic and  antispasmodic  effects  from  comparatively  small  doses. 

Opiates  should  be  administered  as  near  the  commencement  of  the 
attack  as  possible,  and  after  the  bowels  have  been  thoroughly  evacu- 
ated. They  should  also  rather  be  given  in  the  liquid  than  in  the  solid 
form,  for  the  reason  just  stated.  From  thirty  to  sixty  minims  of  lau- 
danum, or  from  half  a  grain  to  one  grain  of  a  salt  of  morphia  in  solu- 
tion, may  be  directed  at  intervals  of  one  or  two  hours,  until  some 
sensible  impression  is  produced,  or  the  necessity  of  augmenting  the 
dose  demonstrated.     This  should  be  first  done  by  laudanum  enemata, 

1  Op.  cit.,  ii.  31. 
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and  by  sprinkling  morphia  on  the  cutis,  which  ought  by  this  time  to 
be  denuded  over  the  upper  half  of  the  spinal  column,  or  by  its  sub- 
cutaneous inoculation  in  the  same  region.  If  the  medicine  still  show 
no  tendency  to  exert  a  salutary  influence,  some  other  had  better  be 
tried.  If  we  were  obliged  to  say,  with  Dr.  Thompson,  that  we  "are 
not  aware  of  any  case  on  record  cured  by  its  means,"  the  remarks  now 
made  would  be  superfluous,  but  there  are  numerous  cases  in  which 
the  free  exhibition  of  opium,  and  counter-irritation  to  the  spine,  with, 
it  may  be,  alcoholic  stimuli,  have  cured  this  terrible  malady.1  With- 
out attributing  the  sole  credit  to  the  opium  in  these  instances,  it 
formed  undoubtedly  the  essential  part  of  the  treatment. 

Neuralgia.  Opiates  have  at  all  times  been  employed  to  mitigate  the 
pain  of  this  disease,  but  they  were  seldom  deemed  adequate  to  its  cure, 
until  they  began  to  be  applied  enderinically.  The  discovery  of  mor- 
phia greatly  facilitated  this  application.  About  a  grain  of  the  acetate 
or  muriate  of  morphia  diluted  with  powdered  gum  Arabic  may  be 
sprinkled  upon  a  small  surface,  rapidly  blistered  by  ammonia,  or  any 
other  vesicant,  over  the  origin  or  the  most  painful  point  of  the  affected 
nerve.  M.  Trousseau  says  that  in  superficial  neuralgia  so  treated  the 
pain  rarely  fails  to  be  alleviated  in  a  quarter  of  an  hour,  and  he,  as  well 
as  Dr.  Blakiston,  and  M.  Eougier,  of  Lyons,2  who  made  extensive 
trials  of  the  method,  agree  with  nearly  all  observers  that  few  even  of 
the  most  inveterate  cases  of  sciatica  long  resist  this  potent  remedy 
applied  in  such  a  manner  as  to  maintain  its  influence  for  several  suc- 
cessive days.  It  is  natural  to  attribute  the  efficacy  of  this  treatment 
entirely  to  the  narcotic  employed,  nor  would  any  doubt  have  been  felt 
upon  this  point,  had  not  M.  Talleix  undertaken  to  study  separately 
the  counter-irritant  and  anodyne  elements  involved.  He  showed 
clearly  that  in  cases  of  neuralgia  cured  under  the  endermic  applica- 
tion of  morphia,  the  successful  issue  is  chiefly  due  to  vesication.3 

The  inconvenience  of  placing  blisters  upon  the  face,  so  often  the 
seat  of  neuralgia,  and  their  occasional  tendency  to  leave  behind  them 
unsightly  scars,  may  be  avoided  by  a  recourse  to  inoculation.  This 
expedient  was  first  suggested  by  M.  Lafargue,4  and  is  thus  employed. 
A  solution  of  about  ten  grains  of  the  acetate  or  muriate  of  morphia  in 
a  fluidrachm  of  water  or  creasote  is  prepared,  and  a  small  quantity  of 
it  is  introduced  under  the  cuticle  upon  the  point  of  a  sharp  lancet  by 
three  or  four  or  more  numerous  punctures,  near  the  seat  of  pain.  Over 
each  puncture  a  small  papule  presently  arises,  which  is  soon  afterwards 
surrounded  by  an  areola  of  about  half  an  inch  in  diameter,  accom- 
panied with  some  itching  and  heat.  In  an  hour  or  two  the  red- 
ness entirely  disappears :  in  twenty-four  hours  the  papular  elevation 
scarcely  exists,  and  leaves  no  trace  behind.  The  advantages  of  this 
method  in  neuralgia  of  the  nerves  around  the  orbit,  and  especially 

4  See  Med.  Observ.  and  Inquiries,  vols.  i.  to  v. ;  Curlixg  on  Tetanus  ;  and  Dr.  Kirk- 
bride's  Clinical  Reports,  in  Am.  Jour,  of  Med.  Sci.,  May,  1835;  ibid'  July  18»Ji»  p 
281  ;  Lancet,  Jan.  1861,  p.  59  ;  Bull,  de  Therap.,  lxiv.  309. 

2  Br.  and  For.  Med.-Cliir,  Rev.,  July,  1850,  p.  245  ;  Bull,  de  Therap.,  xxiv.  152. 

*  Traite  dee  Nevralgies,  Paris,  1841. 

*  Bull.  Geu.  de  Therap.  (1836),  xi.  328  ;  xiii.  299  ;  and  Julv  and  Sept.,  1847. 
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of  those  supplying  the  scalp,  are  too  evident  to  require  any  comment. 
The  constitutional  influence  of  morphia  is  very  readily  and  certainly 
produced  in  this  manner,  but  its  local  effects  are  still  more  prompt 
and  unequivocal.  In  many  cases  it  affords  instant  relief,  altogether 
removing  pain  which  had  been  incessant  and  excruciating  for  several 
days ;  in  nearly  all  it  greatly  mitigates  suffering,  even  upon  its  first 
application,  and  usually  requires  but  two  or  three  repetitions  to  effect 
permanent  cures  even  of  the  most  inveterate  forms  of  the  disease. 
Instances  are  related  by  M.  Lafargue,  by  M.  Jaques,  of  Antwerp,1  Mr. 
Eynd,  of  Dublin,  and  others,2  of  the  speedy  cure,  by  the  morphia  in- 
oculation, of  sciatica  which  had  for  months  and  even  years  resisted 
all  the  agents  which,  are  commonly  employed  against  this  obstinate 
malady. 

What  has  been  said  of  the  introduction  of  morphia  into  the  sub- 
stance of  the  skin  is  still  more  applicable  to  its  use  hypodermically.  The 
effect  of  the  narcotic  is  more  prompt,  and  its  influence  upon  the  brain 
is  more  marked,  so  as  to  insure  sleep  at  the  same  time  that  it  palliates 
or  neutralizes  local  suffering.  As  first  employed  by  Dr.  Wood  in 
Edinburgh,  and  in  this  country  by  Dr.  Kuppaner,  of  Boston,  it  was 
considered  essential  that  it  should  be  introduced  as  near  as  possible 
to  the  seat  of  pain.  Mr.  C.  Hunter  and  others  have  shown  that  this 
restriction  is  quite  unnecessary,  and  that  its  action  is  equally  prompt 
and  certain  into  whatever  part  of  the  cellular  tissue  it  is  thrown.  An 
effect  not  mentioned  by  all  who  have  written  concerning  the  remedy, 
is  that  it  is  very  apt  to  excite  nausea  and  even  vomiting.  The  acetate 
is  preferable  to  the  other  salts  of  morphia  for  subcutaneous  injection, 
on  account  of  its  solubility  in  water.  A  solution  of  convenient 
strength  is  made  with  five  grains  of  the  acetate  of  morphia  to  one 
fluidrachm  of  distilled  water,  which  will  give  about  half  a  grain  of 
the  salt  to  every  five  drops  of  the  solution.3 

Nervous  Headache.  A  cup  of  strong  coffee  containing  from  a  quar- 
ter to  half  a  grain  of  sulphate  of  morphia,  is  one  of  the  most  efficient 
remedies  for  the  severe  hemicrania  which  females  so  often  suffer  at 
the  catamenial  periods.  When  the  pain  occurs  independently  of  this 
cause,  or  in  the  male,  the  remedy  is  also  successful  in  some  instances, 
particularly  if  the  stomach  is  not  disordered. 

Diseases  of  the  Resjriratory  Organs. — Pain  and  cough  are  the  symp- 
toms for  which  opium  is  most  frequently  prescribed  in  diseases  of 
tin-  chest.  There  are  at  least  two  forms  of  internal  pain  in  thoracic 
affections,  the  one  arising  from  serous  inflammation,  and  excited  by 
movements  of  the  trunk  and  even  by  ordinary  breathing ;  the  other 
produced  or  aggravated  by  coughing,  and  apparently  seated  in  the 
mucous  lining  of  the  air-tubes,  or  in  the  attachments  of  the  respira- 
tory muscles.  Of  these,  the  former  may,  it  is  true,  like  any  other 
pain,  be    palliated    by  opium,  but   it   is   much  more  certainly  and 

1  Aiinnaire  de  Therap.,  1844. 

2  Dublin  Med.  Press  :  and  Ranking's  Abstract  (Am.  ed.),  i.  29. 

3  Wood,  Month.  Jour,  of  Med.  Sei.,  F.-b.  1855,  p.  183;  Hcntfr,  Med.  Times  and 
Oaz.,  Oct.  1858,  ]».  409  and  p.  457;  Ibid.,  Mar.  1859,  p.  234,  &c.  ;  Bubss,  Braith. 
Retros.  (Am.  ed.),  xxxviii.  37. 
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speedily  removed  bv  depletion  and  revulsion;  the  latter,  depending 
almost  entirely  upon  the  cough,  is  mitigated  by  whatever  controls  this 
symptom,  and  therefore  by  opium. 

Coughing  is  an  instinctive  act  intended,  doubtless,  to  produce  ex- 
pectorationof  the  contents  of  the  bronchia,  but  it  is  often  excessive, 
more  frequent  and  violent  than  is  sufficient  for  this  end,  and  sometimes, 
indeed,  has  this  character  when  no  bronchial  secretion  exists.  By 
regulating  it,  therefore,  the  strength  of  the  patient  is  preserved,  and 
his  comfort  promoted.  The  proper  dose  of  opium  for  allaying  cough 
should  always  be  less  than  is  sufficient  to  produce  sleep,  unless,  indeed, 
the  patient  is  kept  awake  by  other  causes  than  coughing,  and  that  not 
only  because  the  hypnotic  influence  is  superfluous,  but  because  the 
constipation  of  the  bowels,  and  the  diminution  of  the  bronchial  secre- 
tion which  opium  causes,  not  unfrequently  aggravate  the  oppression 
and  increase  the  fever. 

Although  coughing  in  most  cases  requires  to  be  moderated,  yet  in 
some,  whatever  interferes  with  the  act  is  mischievous,  and  to  this  ex- 
tent must  be  prohibited.  Whenever  the  weakness  of  a  patient  prevents 
Lis  expectorating  freely,  or  when  a  superabundant  secretion  fills  the 
bronchia,  opiates  increase  the  danger  of  suffocation  by  suspending  or 
restraining  the  cough.  Pituitous  catarrh,  an  affection  to  which  the  old 
and  feeble  are  peculiarly  liable,  and  some  cases  of  phthisis  in  the  last 
stage,  illustrate  this  remark.  Bronchial  affections  of  all  sorts  in  old 
persons  ought  to  be  sparingly  treated  by  opium,  for,  besides  paralyzing 
the  respiratory  muscles,  it  diminishes  the  secretion  of  the  pulmonary 
mucous  membrane,  and  consequently  renders  it  more  tenacious,  and 
difficult  to  expectorate. 

At  the  very  onset  of  an  attack  of  catarrh,  when  the  symptoms  con- 
sist merely  of  some  dryness  of  the  nostrils,  a  little  hoarseness,  and 
horripilation,  a  grain  of  opium  or  an  equivalent  quantity  of  lauda- 
num, or,  still  better,  ten  grains  of  Dover's  powder,  taken  upon  going 
to  bed,  along  with  a  warm  draught,  will  frequently  succeed  in  cutting 
short  the  attack.  This  effect  is  due,  probably,  to  the  stimulant  and 
diaphoretic  virtues  of  the  drug,  because  the  same  result  may  often  be 
obtained  from  a  glass  of  hot  lemonade  or  punch,  without  opium.  It 
should  be  borne  in  mind  that  too  large  a  dose,  instead  of  dissipating 
the  ailment,  will  only  aggravate  it,  and  produce  a  painful  degree  of 
oppression  and  constriction  of,  the  chest.  This  treatment,  as  well  as 
the  attendant  caution,  was  first  suggested  by  Dr.  Young  as  the  result 
of  his  personal  experience.1  In  other  acute  affections  of  the  lungs, 
opium  is  useful  in  the  manner  already  pointed  out,  or  as  an  adjuvant 
to  antiphlogistic  measures.  Thus,  in  pneumonia  and  pleurisy,  a  full  dose 
of  opium  is  used  to  prolong  the  sedative  effects  of  depletion,  and  to 
promote  diaphoresis  already  favored  by  the  loss  of  blood.  In  the 
former  affection,  also,  it  was  formerly  associated  with  tartar-emetic  to 
facilitate  the  tolerance  of  this  medicine  when  administered  with  a 
view  to  its  sedative  effects.  In  chronic  affections  of  the  lungs,  the 
benefits  of  opium  are  almost  entirely  restricted  to  its  palliative  con- 

1  Essaj  on  Opium,  sect.  iii. 
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trol  over  the  bronchial  secretion,  the  uneasy  sensations  which  excite 
coughing,  and  the  loss  of  sleep  which  it  occasions.  When  the  secre- 
tion is  already  scanty,  and  the  cough  annoying,  opium  should  be 
administered  along  with  ipecacuanha  or  squill,  or  in  such  other  com- 
bination as  will  prevent  its  desiccative  effects  upon  the  bronchial 
mucous  membrane.  True  spasmodic  asthma,  as  was  long  ago  pointed 
out  by  Whyte,'  is  very  effectually  moderated  by  a  full  dose  of  opium, 
which  has  not,  however,  any  influence  in  preventing  the  return  of  the 
paroxysms.  In  this  case  the  action  of  the  remedy  is  clearly  through 
the  nervous  system,  and  it  seems  not  improbable  that  it  allays  the 
dyspnoea  by  relaxing  the  spasm  of  the  respiratory  muscles,  as  well  as 
of  the  fibres  which  surround  the  bronchia. 

Diseases  of  the  Digestive  Organs. — Pain,  vomiting,  and  purging,  with 
other  disordered  and  injurious  movements  of  the  alimentary  canal, 
and  excessive  secretions  from  its  mucous  membrane,  are  the  morbid 
conditions  of  this  organ,  which  opiates  are  adapted  to  correct.  In  the 
various  diseases  to  be  passed  in  review,  they  occur  either  singly  or 
combined.  Vomiting,  dependent  upon  disorder  of  the  stomach  itself, 
and  not  upon  the  presence  of  irritating  substances,  or  upon  disease 
elsewhere  to  which  opium  is  inappropriate,  can  very  generally  be 
arrested  by  this  agent.  Even  in  gastric  inflammation  it  may  be  em- 
ployed after  the  inflammation  has  been  partially  subdued  by  general 
or  local  depletion,  although  the  attack  may  have  been  owing  to  the 
action  of  irritant  or  corrosive  poisons.  These  substances  must  of 
course  be  previously  evacuated,  and  diluent  and  mucilaginous  liquids 
in  moderate  quantities  and  at  a  low  temperature,  prescribed.  But  it 
is  against  vomiting  excited  sympathetically  by  disease  of  other  abdo- 
minal viscera  than  the  stomach,  and  in  the  uninflamed  but  morbidly 
sensitive  states  of  this  organ  itself,  that  opium  is  most  effectual,  as  in 
peritonitis,  obstruction  of  the  bowels,  and  certain  forms  of  dyspepsia. 
Oftentimes  it  happens  that  the  opiate  is  not  long  enough  retained  to 
produce  its  effects,  in  which  case,  it  may  be  introduced  by  the  rec- 
tum, or,  by  the  endermic  or  hypodermic  method,  be  applied  to  the 
epigastrium. 

Gastralgia.  Neuralgia  of  the  stomach  is  generally  described  as  a 
symptom  of  dyspepsia,  or  as  by  Cullen  under  the  name  of  pyrosis,  or 
water-brash.  By  this  physician  and  by  Chapman  it  was  attributed  to 
debility  of  the  stomach,  arising  from  a  meagre  and  penurious  mode  of 
living,  and  by  others,  to  an  exclusively  vegetable  diet,  as  of  oatmeal, 
or  the  brown  bread,  which  the  continental  peasantry  of  Europe  chiefly 
consume.  Amongst  ourselves  the  substitution  of  tea  and  coffee  for 
animal  food  is  a  fruitful  source  of  this  painful  and  alarming  disorder. 
As  Dr.  Chapman  remarks,  cases  of  painful  dyspepsia  are  often  met 
with  among  the  wealthy  and  luxurious.  It  in  fact  depends  upon 
general  nervous  disturbance,  as  well  as  upon  local  causes  of  indiges- 
tion, and  is  a  frequent  complication  of  hysteria,  hypochondriasis, 
exhaustion  by  bodily  or  mental  fatigue,  sensual  excesses,  depressing 

1  Observations  on  the  Nature,  &c,  of  Nervous,   Hypochondriac,  or  Hysteric   Dis- 
orders, 2d  ed.,  p.  491. 
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emotions  of  the  mind,  and  that  state  of  nervous  excitability  which 
.  anaemia,  chlorosis,  and  even  pregnancy,  sometimes  generate.  But, 
whatever  may  be  its  cause,  opiates  are  equally  important  in  its  cure, 
the  salutary  effects  of  the  drug  being  of  course  greater  or  less  in 
proportion 'to  the  more  or  less  simple  and  uncomplicated  nature  of 
the  attack. 

The  pain  and  vomiting,  which  are  the  prominent  symptoms  of  gas- 
tralgia,  are  usually  excited  by  the  presence  of  food  in  the  stomach, 
and  come  on  at  variable  periods  after  meals.  In  the  less  severe  cases, 
a  small  quantity  of  opium,  as  one-quarter  of  a  grain,  taken  immedi- 
ately before  eating,  will  generally  prevent  the  attack  ;  or  a  solution  of 
one  grain  of  the  acetate  of  morphia  in  an  ounce  of  sweetened  water 
may  be  taken  on  the  first  sensations  of  pain,  and  continued  in  divided 
doses  at  intervals  of  ten  minutes,  until  some  effect  is  produced.  When 
the  disease  is  more  violent,  the  dose  must  be  augmented  in  the  same 
degree,  and,  if  the  pain  is  prolonged,  morphia  should  be  introduced 
through  the  epigastrium.'  It  must  not  be  forgotten  that  gastric  pain 
is  only  one  symptom  of  the  disease  in  many  cases,  and  that  a  more 
wholesome  diet,  exercise,  excitants  of  the  skin,  quinine,  iron,  bismuth, 
and  above  all  mental  diversion,  are  requisite  to  confirm  the  cure. 

M.  Bouchardat2  furnishes  an  explanation  of  the  modus  operandi  of 
opium  in  this  disease,  which,  if  not  applicable  to  all  cases,  is  at  least 
ingenious.  He  attributes  all  the  symptoms  to  an  excess  of  the  gastric 
juice,  which  fluid  he  alleges  to  have  but  a  small  share  in  the  digestion 
of  vegetable  substances,  and  which  thus,  on  reaching  the  duodenum, 
neutralizes  the  pancreatic  juice  and  prevents  the  digestion  of  amy- 
laceous matters.  Opium,  according  to  this  author,  diminishes  the 
secretion  of  gastric  juice,  and  of  course  prevents  the  mischief  which 
results  from  its  excessive  quantity.  It  is  a  sufficient  disproval  of  this, 
as  an  exclusive  theory,  that  in  not  a  few  cases  of  gastralgia  the  fluid 
rejected  from  the  stomach  is  quite  insipid. 

Diarrhoea.  Of  acute  attacks  of  diarrhoea  there  are  two  principal 
varieties,  in  which  perhaps  opiates  are  not  equally  appropriate  ;  in  the 
first  there  is  an  excessive  secretion  of  fluids  into  the  intestine,  arising 
from  the  impression  of  cold  upon  the  cutaneous  surface,  and  in  the 
second  undigested  food  or  some  other  irritant  provokes  the  increased 
action  of  the  bowels.  As  a  general  rule,  the  former  may  be  success- 
fully combated  by  opiates  alone,  while  the  latter  more  commonly  re- 
quires that  the  irritating  substances  be  previously  evacuated  by  a 
laxative.  The  presence  of  undigested  food  in  the  dejections  is,  how- 
ever, by  no  means  a  contraindication  to  opium ;  in  the  chronic  forms 
of  diarrhoea,  this  circumstance  is  due  to  the  morbid  irritability  of  the 
bowels,  which  hurry  the  aliment  through  them  without  its  being  assi- 
milated. This  condition,  as  much  as  any  other,  demands  imperatively 
the  use  of  opium  for  its  cure.  Even  where  the  cause  of  diarrhoea  is 
beyond  the  reach  of  opiates,  these  agents  are  still  beneficial  in  mode- 
rating the  discharge,  as  in  the  colliquative  flux  of  phthisis.     In  these 

'  Sandras,  Bull,  de  Tberap.,  xxiii.  84;  Valleix,  ibid.,  xxvii.  31  ;  Saint  Martin, 
ibid.,  xxxvii.  78. 

1  Annuaire,  &c,  1846,  p.  7. 
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cases  enemata  of  laudanum  and  the  endermic  use  of  morphia  are,  in 
general,  preferable  to  opiates  given  by  the  mouth,  which  are  more  apt 
to  enfeeble  the  digestion.  If  they  have  not  this  effect,  they  should  be 
combined  with  astringents,  and  of  such  combinations  none  is  superior 
to  opium  and  acetate  of  lead.  In  the  chronic  forms  of  diarrhoea  which 
are  independent  of  constitutional  disease,  many  authorities  regard  a 
combination  of  calomel  with  opium  as  superior  to  that  just  mentioned. 
Eberle  states  that  he  has  repeatedly  put  a  permanent  stop  to  chronic 
discharges  from  the  bowels  by  exhibiting  a  quarter  of  a  grain  of 
opium,  with  one-eighth  of  a  grain  of  calomel,  every  four  hours.  This 
treatment  is  peculiarly  appropriate  to  chronic  forms  of  the  affection 
next  to  be  considered. 

Dysentery.  It  would  be  a  fruitless  labor  to  attempt  to  judge  of  the 
value  of  opium,  and  the  method  of  erupting  it  in  dysentery,  from 
what  has  been  written  on  these  subjects,  were  no  reference  made  to 
the  forms  of  which  the  disease  is  susceptible.  Some  authors  have 
founded  their  opinion  upon  the  effects  of  opium  in  sporadic  dysentery, 
and  the  greater  number  upon  their  experience  with  this  agent  in 
various  epidemics  of  the  disease,  many  of  which  differed  in  type  as 
widely  as  others  in  geographical  position,  as  far,  indeed,  as  the  East  is 
from  the  West.  Thus,  while  Dr.  Christison1  declares  that  severe  epi- 
demic dysentery  may  be  cut  short  in  the  early  stage  by  opium,  given 
boldly  and  often,  and  Dr.  Chapman2  says  that,  deprived  of  the  aid  of 
opium,  he  should  really  not  know  how  to  proceed  in  the  treatment  of 
the  disease;  Cullen3  maintains  that,  "notwithstanding  the  urgency  of 
the  pain,  it  is  at  best  a  very  precarious  remedy,  and  to  be  avoided  as 
much  as  possible ;"  and  Twining,  mingling  theory  and  experience, 
remarks:  "When  we  remember  the  actual  condition  of  the  local  dis- 
ease which  is  to  be  cured  before  we  can  remove  acute  dysentery,  we 
shall  hold  opiates  in  great  contempt.  I  have  very  often  seen  opium 
exceedingly  injurious  by  masking  the  most  deadly  symptoms  until  the 
patient  was  past  recovery."4 

Nothing  can  be  plainer  than  that  these  authors  must  have  observed 
and  treated  dysentery  under  such  opposite  circumstances  as  to  prevent 
their  results  from  being  comparable  with  one  another.  Baillou,5  and 
after  him  Sydenham,  dwell  upon  the  error  of  applying  one  treatment 
to  all  epidemics  of  dysentery,  yet  the  authority  of  the  latter  is  con- 
stantly appealed  to  in  favor  of  an  opiate  treatment  which  he  never 
prescribed.  Before  his  time  the  treatment  of  the  active  stage  of  the 
disease  was  composed  of  evacuants,  and  in  its  decline  astringents  were 
administered,  with  an  occasional  dose  of  some  opiate  preparation  by 
the  mouth  or  rectum.  Sydenham  established  the  more  methodical 
plan  of  using  evacuants  and  opiates  on  alternate  days,  and  depended 
upon  the  latter  exclusively  in  mild  sporadic  cases.     His  reasoning,  like 

1  Month.  Jour,  of  Med.  Sci.,  i.  90.  2  Op.  cit.,  ii.  179.  3  Op.  cit. 

4  The  Diseases  of  Bengal  (Calcutta,  1832),  p.  16. 

5  "  Prout  varise  suntdysenteriae,  ita  variare  remedia  opportet.  Neo,  quemadmodum 
multi  faciunt,  quasi  eumdem  soccum  et  cothurnum  omnibus  aptantes  oportet  eodem 
modo  curare  (mines  dysenterias  a  quacumque  causa  ortee  siut." — Ballonii,  Op.  Omn., 
toui.  iii.  p.  215. 
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that  of  nearly  all  physicians  both  before  and  since,  was.  that  the  con- 
tents of  the  bowel  must  first  be  removed,  lest  the  anodyne  should 
augment  the  evil  by  retaining  them.  Hence,  whether  with  Zimmer- 
maniV  Young,2  Pemberton/  Eberle,"  Thompson/  and  the  great  majo- 
rity of  expenenced  writers  upon  dysentery,  the  primary  dependence 
is  placed  upon  laxatives,  or  whether,  with  Moseley,  emetics  and  sudo- 
rifics  are  preferred,  opiates  are  nevertheless  indispensable  for  allaying 
tormina  and  tenesmus,  promoting  sleep,  and  favoring  the  action  of  the 
skin.  "The  real  use  of  opium,"  says  the  author  last  mentioned,  "is  to 
arrest  the  hurry  of  the  disease:  to  procure  time  to  put  some  rational 
method  of  cure  into  execution,  to  take  off  the  irritating  property  of 
other  medicines,  and  to  give  them  their  intended  effect."6  Annesley, 
having  the  same  object  in  view,  prescribed  large  doses  of  opium  with 
calomel  in  the  forming  stage  of  the  disease,  and  as  long  as  feculent 
matter  appeared  in  the  stools,  and  afterwards  opiate  enemata.7 

In  mild  attacks  of  dysentery  there  is  no  doubt  that  opium  alone,  or 
that  purging  alone,  will  effect  a  cure,  but  it  is  equally  certain  that  rest, 
diet,  diluent  drinks,  and  emollient  clysters  will  have  the  same  effect ; 
but,  when  the  disease  is  severe,  no  exclusive  plan  can  be  relied  upon, 
and  least  of  all,  perhaps,  that  by  opium.  The  violence  of  the  malady 
must  be  broken  by  depletion,  emetics,  laxatives,  or  diaphoretics,  ac- 
cording to  the  type  assumed  by  the  case  under  treatment,  and  the  epi- 
demic constitution,  after  which,  or  alternating  with  which  remedies, 
the  "matchless  power  of  opium"  may  be  invoked  for  perfecting  the 
cure.  Even  under  these  circumstances  we  would  follow  the  advice  of 
Pringle,  and  prescribe  opiates  at  first  in  small  doses,  a  quarter  or  half 
grain  every  three  hours,  or  a  corresponding  dose  of  laudanum  by 
injection.  This,  it  will  be  understood,  is  in  addition  to  the  portion  of 
laudanum  which  it  is  proper  to  add  to  each  dose  of  purgative  medicine 
administered,  in  order  to  prevent  its  griping.  In  the  more  advanced 
stages  of  dysentery,  when  the  affection  has  become  stationary,  or  tends 
to  pass  into  the  chronic  form,  opiates  are  not  less  valuable  than  before, 
and  are  most  effectually  given  in  combination  with  astringents,  or,  as 
before  stated,  in  conjunction  with  small  doses  of  calomel. 

Chronic  dysentery  is  materially  benefited  by  opiates.  They  mode- 
rate the  action  of  the  intestinal  canal,  reducing  the  number  of  dejec- 
tions, alleviating  pain,  preventing  the  food  from  passing  too  rapidly 
through  the  bowels,  and  at  the  same  time  prolonging  the  contact  of 
the  astringent,  balsamic,  or  other  similar  agents  employed  to  modify 
the  diseased  surface  of  the  intestine.  Hence  opium,  without  being 
essentially  curative  in  chronic  dysentery,  is  invaluable  as  an  adjuvant 
to  other  remedies. 

Cholera.  In  the  sporadic  form  of  this  disease,  no  other  remedy 
resembles  or  even  approaches  opium  in  efficacy.  It  was  formerly 
thought  necessary  to  precede  its  administration  by  a  free  evacuation 

1  Traite  de  la  Dysenterie,  chap.  vi.  2  Op.  cit.,  p.  50. 

8  Diseases  of  the  Abdominal  Viscera  (London,  1820),  p.  146. 

*  Loc.  cit.  5  Ibid. 

6  A  Treatise  on  Tropical  Diseases,  4th  ed.  (London,  1803),  p.  257. 

7  Diseases  of  India  (London,  1828),  ii.  272,  &c. 
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of  the  stomach  and  bowels;  for  the  vomiting  and  purging  which 
belong  to  the  disease  were  held  to  be  evidences  of  a  salutary  effort  on 
the  part  of  nature,  which  it  was  the  duty  of  the  physician  to  encoura^. 
But  a  truer  observation  taught  that  these  operations,  instead  of  being 
critical,  are  essentially  morbid,  and  experience  demonstrated  that  the 
speediest  method  of  arresting  them  is  the  most  direct  road  to  the 
patient's  cure.  It  is  now  very  generally  admitted  that  opium  affords 
the  surest  means  of  gaining  this  object.  A  grain  should  be  taken 
every  hour,  or  every  half  hour  in  severe  cases,  and  the  patient,  mean- 
while, prevented,  as  far  as  possible,  from  drinking.  Enemata  should 
also  be  administered  containing  from  twenty  to  forty  drops  of  lauda- 
num. Or,  if  the  thirst  cannot  be  allayed  by  rinsing  the  mouth  and 
throat,  small  quantities  of  iced  water  or  lemonade,  or  fragments  of 
ice,  may  be  swallowed.  But  the  patient  should  understand  that  the 
rapidity  of  the  cure  depends  in  a  great  measure  upon  his  firmness  in 
resisting  his  instinctive  craving  for  fluids. 

At  whatever  stage  the  affection  may  be,  there  is  an  equal  propriety 
in  administering  opiates.  Should  the  vomiting  and  purging  be  so 
incessant  as  to  cause  the  rejection  of  the  opiates  prescribed,  the  cuticle 
should  be  removed  from  the  epigastrium,  and  a  grain  or  two  of  a  salt 
of  morphia  sprinkled  upon  the  denuded  skin.  A  better  plan  is  that 
proposed  by  MM.  Lesieur  and  Lembert,  which  consists  in  reducing 
the  salt  to  a  paste  by  means  of  a  few  drops  of  water,  and  spreading  it 
upon  a  piece  of  oiled  silk,  which  is  then  applied  over  the  raw  surface. 
When  the  anodyne  influence  is  fairly  manifested,  the  plaster  should  be 
removed,  and  the  particles  adhering  to  the  skin  washed  away,  in  order 
to  prevent  an  unnecessary  or  dangerous  degree  of  narcotism.  A 
sufficient  effect  is  usually  produced  in  half  an  hour.1  In  the  sporadic 
form  of  cholera,  however,  although  opium  is  truly  curative,  and  beyond 
all  price  as  an  alleviator  of  pain,  it  cannot  be  said,  in  all  cases,  to  con- 
stitute a  necessary  part  of  the  treatment,  for  the  disease  is  very  rarely 
fatal  when  it  attacks  persons  in  good  health.  Under  these  circum- 
stances, the  urgency  of  prescribing  opium  is  not  great  enough  to  out- 
weigh any  important  contra-indications  to  its  employment  that  may 
exist.  When  the  constitution  is  naturally  feeble  or  impaired  by  pre- 
vious disease,  the  remedy  is  more  important,  since  it  may  then  become 
necessary  for  the  preservation  of  life. 

In  epidemic  cholera  the  efficiency  of  opium  is  no  better  established 
than  that  of  the  greater  number  of  remedies  employed  against  this 
fatal  malady.  There  is  no  evidence  whatever  that  it  is  beneficial  in 
very  severe  cases,  and  scarcely  any  of  the  manner  in  which  it  exerts 
its  influence  upon  those  of  a  milder  type,  of  what  symptoms  it  palli- 
ates, or  how  far  it  shortens  the  duration  of  the  disease.  Unquestionably 
opium  has  prevented  the  development  of  many  a  case  of  Asiatic 
cholera,  by  subduing  those  premonitory  symptoms  which  have  re- 
ceived the  name  of  cholerine;  for  this  purpose,  indeed,  its  value  is 
very  great,  yet  not  so  much  so  as  to  exceed  that  of  camphor  with 

1  Compendium  de  Medecine  Pratique,  par  MM.  De  la  Bekge  et  Mo.nneret.  Paris, 
1837,  ii.  234. 
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aromatic  and  diffusible  stimulants,  and  mild  astringents.  If  the  records 
of  treatment  in  the  fully  formed  stages  of  cholera  are  examined,  it 
will  be  found  that  opium  was  depended  on  in  a  very  small  number  ot 
cases  indeed  ;  that  so  far  from  being  administered  in  larger  quantities 
than  are  given  in  the  sporadic  affection,  as  might  have  been  expected 
from  the°superior  gravity  of  the  epidemic  disease,  it  was  actually 
prescribed  in  fractional  (loses,  and  associated  with  more  active  medi- 
cines; and  that,  for  anything  that  appears  to  the  contrary,  it  might 
have  been  safely  omitted  from  the  treatment  of  the  graver  forms  of 
Asiatic  cholera. 

All  experienced  physicians  of  adequate  authority  agree  in  dissuad- 
ing from  the  use  of  opium  in  the  active  stages  of  cholera  infantum.  It 
is  not  logical  to  ground  this  advice,  with  Eberle,  upon  the  "  strong 
tendency  to  cephalic  affection"  which  characterizes  the  disease ;  the 
objection  to  opium  rests  upon  the  much  more  solid  foundation  of  direct 
experience,  and  the  young  practitioner  ought  to  acknowledge  its  force, 
when  he  feels  tempted  by  the  vomiting  and  purging  of  his  infant 
patients  to  prescribe  for  them  a  remedy  which  is  so  efficient  in  reliev- 
ing analogous  symptoms  in  the  sporadic  cholera  of  adults.  Dr.  Ilal- 
lowell,  of  this  city,  who  has  furnished  by  far  the  most  complete  history 
of  the  disease  in  question,  confirms  the  opinions  of  Dewees,  Drs. 
Condie,  J.  F.  Meigs,  and  others,  and  recommends  extreme  caution  in 
the  use  of  opiates  in  the  first,  and  indeed,  all  stages  of  cholera  infan- 
tum.1 If  used  at  all,  opium  should  be  given  in  the  form  of  Dover's 
powder,  and  in  the  dose  of  a  quarter  or  a  half  grain,  with  an  equal 
quantity  of  calomel,  every  three  or  four  hours.  In  the  chronic  form 
of  the  affection  opiates  are  more  appropriate,  and  are  then  most 
advantageously  associated  with  mild  astringents.  The  efficacy  of 
opium  in  the  first,  and  its  want  of  curative  power  in  the  other  two 
other  forms  of  cholera  now  mentioned,  lend  a  strong  support  to  the 
opinion  which  has  been  maintained  upon  other  grounds,  that  in  the 
latter  there  is  an  additional  morbid  element  which,  in  spite  of  a  simi- 
larity of  symptoms,  creates  an  essential  distinction  between  them  and 
sporadic  cholera  morbus. 

Colic.  This  term  does  not  properly  designate  a  disease,  but  the 
symptom  of  griping  pain,  mereh^,  which  is  common  to  several  distinct 
affections ;  to  that  condition  which  precedes  diarrhoea  occasioned  either 
by  cold  or  by  acerb  fruits,  or  sour  drinks ;  to  those  several  forms,  so 
different  in  gravity,  of  obstruction  to  the  bowels  by  simple  constipa- 
tion, by  stricture,  by  invagination,  and  by  hernia ;  to  the  painful  passage 
of  a  gall-stone  through  the  excretory  ducts  of  the  liver;  and  even,  ac- 
cording to  general  usage,  to  a  like  impediment  in  the  ureter.  Still 
another  variety  of  colic,  that  of  painters,  may  be  added  to  the  preced- 
ing, although,  by  most  medical  writers  at  least,  it  is  described  as  an 
independent  disease.  In  affections  so  different  in  nature  and  severity, 
it  is  plain  that  the  efficacy  of  opium  must  be  extremely  various,  even 
in  relation  to  the  element  pain  which  is  a  prominent  symptom  in  all  of 
•them.  Here,  as  elsewhere,  the  treatment  cannot  be  rational  while  the 
• 

1  Am.  Jour,  of  Med.  Sci.,  xiv.  4G. 
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diagnosis  is  obscure,  and  the  extent  to  which  opium  may  be  used  to 
alleviate  pain  in  such  affections  depends  upon  how  far  it  is  likely  to 
interfere  with  the  other  means  employed  with  a  more  direct  aim  at 
removing  the  cause  of  suffering.  In  attacks  depending  upon  acrid 
ingesta  or  faecal  accumulations,  they  may  be  prescribed  along  with,  or 
even  before,  cathartics ;  in  painters'  colic  they  should  alternate  with 
purgatives ;  and  when  the  attack  arises  from  cold,  or  from  the  passage 
of  a  biliary  or  renal  calculus,  they  may  be  given  alone.  In  each  case 
the  dose  must,  of  course,  be  proportioned  to  the  violence  of  the  pain. 
Testimony  is  not  wanting  to  prove  that  in  painter's  colic  opiates  may 
be  depended  upon  almost  exclusively  for  curing  the  disease.  Dr. 
Luckey  reported,  many  years  ago,  that  he  was  in  the  habit  of  pre- 
scribing ten  grains  of  opium  every  hour  until  fort}^  grains  were  taken, 
and  with  such  effect  that  a  mild  laxative  was  then  sufficient  to  open 
the  bowels.  This  heroic  treatment  is  vouched  for  by  Eberle  as  hav- 
ing been  literally  and  very  successfully  employed.1  When  the  source 
of  the  symptoms  is  mechanical  displacement  of  a  portion  of  the 
intestine  (invagination,  hernia),  no  good  purpose  can  be  answered  by 
larger  doses  than  are  just  sufficient  to  mitigate  suffering;  in  external 
strangulated  hernia,  mischief. may  arise  from  producing  a  full  narcotic 
effect,  for  the  patient  may  appear  to  be  at  ease  while  the  strictured 
bowel  is  becoming  gangrenous.  Cases  illustrative  of  this  unfortunate 
occurrence  have  been  reported  by  Dr.  Watson  and  Dr.  Buck,  of  New 
York.2, 

Peritonitis.  Dr.  Graves,  of  Dublin,  it  is  believed,  was  the  first  person 
to  show  the  curative  powers  of  opium  in  peritonitis  produced  by  the 
operation  of  paracentesis.  He  was  led  to  employ  this  agent  as  a  sedative 
in  large  doses,  because  the  patients  operated  upon  were  too  feeble  to 
bear  depletion.  Subsequently,  he  cured  by  the  same  means  an  attack 
of  peritonitis  excited  by  the  opening  of  an  hepatic  abscess.  In  another 
instance  a  boy  with  enteritis  was  suddenly  seized  with  symptoms  of 
peritoneal  inflammation,  which  were  subdued  by  large  doses  of  opium. 
The  ensuing  constipation  was  treated  by  exhibiting  an  aperient,  when 
the  symptoms  returned,  and  the  patient  died.  A  small  perforation 
was  found  in  the  caecum,  and  the  intestines  were  agglutinated  in  the 
left  iliac  fossa.  On  a  subsequent  occasion  a  man  who  had  taken  an 
overdose  of  Glauber  salts  presented  the  signs  of  peritoneal  inflamma- 
tion; he  was  in  like  manner  treated  with  opium,  and  recovered.3  Dr. 
Griffin,  of  Limerick,  relates  one  case  of'alleged  peritonitis  from  intes- 
tinal perforation,  in  which  a  girl  had  gorged  herself  with  gooseberries 
and  currants,  and  another,  of  a  boy  who  was  only  seen  "  in  the  last 
stage  of  typhus  fever."  Of  the  latter,  Dr.  Griffin  cautiously  remarks, 
"  the  symptoms  seemed  in  a  degree  to  indicate  perforation,"  and  again, 
"the  suspicion  of  perforation  having  occurred  would  appear  some- 
what probable."4  Both  patients  were  rescued  from  the  very  grasp  of 
death  by  large  doses  of  opium. 

None  of  these  cases,  it  will  be  observed,  is  an  unequivocal  example 

1  Elem.  of  Therap.,  p.  337.  2  N.  Y.  Jour,  of  Med.,  Nov.  1844. 

3  Med.-Chir.  Rev.,  xxviii.  54\,  and  xxxv.  157. 

4  Med.  and  Phys.  Problems,  p.  20. 
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of  intestinal  perforation  in  typhoid  fever;  but  several  of  them  demon- 
strate  the  marvellous  powers  of  opium  in  arresting  peritonitis  from 
division  of  the  abdominal  serous  membrane,  and  its  control  over 
the  symptoms  of  that  disease  in  certain  other  dangerous  conditions. 
Very  few  instances,  indeed,  are  on  record  in  which  the  signs  of  per- 
foration in  an  undoubted  case  of  typhoid  fever  disappeared  under  the 
use  of  opiates.  One  is  recorded  by  Louis.'  Instead,  however,  of  giving, 
like  Drs.  Graves  and  Stokes,  a  grain  of  opium  every  hour,  he  attained 
his  object  by  administering  a  grain  and  a  half  of  muriate  of  morphia 
in  the  course  of  every  twenty-four  hours.  Such  caution  is  not.  how- 
ever, essential,  for  the  first-named  gentlemen  expressly  state  that  their 
large  doses  gave  rise  to  no  unpleasant  effects.  Several  examples  simi- 
lar to  this  one  might  be  adduced,  in  all  of  which  there  was  a  strong 
presumption  of  peritonitis  produced  by  perforation  of  the  bowel.  But 
as  it  is  now  certain  that  peritonitis  may  occur  as  a  complication  of 
typhoid  fever  merely  by  an  extension  of  inflammation  from  the  intes- 
tine, without  perforation  of  its  coats,  the  precise  degree  of  usefulness 
of  opium  in  such  cases  is  still  undetermined.8 

The  preceding  remarks  are  intended  to  show  that  the  success  usu- 
ally ascribed  to  opium  in  peritonitis  from  intestinal  perforation  is 
somewhat  exaggerated  ;  but  they  at  the  same  time  prove  conclusively 
its  value  in  at  least  analogous  conditions,  and  therefore  encourage  its 
use  in  other  forms  of  peritonitis,  and  enjoin  it  peremptorily  in  that 
which  has  hitherto  resisted  every  other  plan  of  treatment.  Its  cura- 
tive action  under  the  circumstances  we  are  considering,  is,  doubtless, 
owing  to  its  retarding  the  peristaltic  movements  of  the  intestines,  and 
its  influence  ought  therefore  to  be  promoted  by  the  patient's  remain- 
ing perfectly  still,  and  living  upon  the  least  possible  amount  of  food. 

Opium  has  been  employed  by  many  practitioners  in  puerperal  peri- 
tonitis  as  an  adjuvant  to  depletion  and  mercurials,  but  it  was  origin-, 
ally  proposed  in  18-13,  and  has  more  recently  been  advocated  by  Dr. 
Alonzo  Clark,  as  an  exclusive  remedy  in  this  disease.  Dr.  C.  is  careful 
to  distinguish  the  cases  in  which  it  is  indicated  from  those  in  which 
the  leading  element  is  purulent  metritis.  In  the  latter,  however,  it  is 
believed  in  some  degree  to  control  the  inflammatory  element.  Ac- 
cording to  Dr.  C.  this  is  the  most  efficacious  medicine  that  has  yet  been 
proposed  for  puerperal  peritonitis.  But,  in  order  to  obtain  its  curative 
effects,  its  use  must  be  commenced  early,  and  the  patient  brought 
under  its  influence  as  rapidly  as  the  susceptibility  of  his  system  can 
be  ascertained  by  trial.  "The  tolerance  of  opium,"  says  Dr.  Clark, 
"in  some  cases  of  puerperal  peritonitis,  almost  surpasses  belief.  Yet 
in  private  practice  I  have  not  found  more  than  half  or  two-thirds  of 
a  grain  of  sulphate  of  morphia  every  two  hours  necessary."  "The 
influence  of  the  opium,1"  it  is  added,  '.'should  be  kept  up  till  the  pain 
and  tenderness  subside,  the  tympanitis  diminishes  in  some  degree, 
and  the  pulse  falls  below  100 ;  then,  with  the  concurrence  of  other 

1  Fievre  Typhoi'de,  2eme  ed.,ii.  449.  M.  Louis  admits  that  the  character  he  assigns 
to  this  case  is  only  in  the  highest  degree  probable,  not  absolutely  certain. 

2  Compare  Phil.  Med.  Exam..  K.  S.,  x.  120  ;  N.  Y.  Jour,  of  Med.,  N.  S.,  ii.  330; 
Transactions  of  the  College  of  Physicians  of  Philadelphia,  X.  S.,  ii.  338,  351. 
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symptoms,  it  should  be  gradually  diminished,  and  at  length  discon- 
tinued."1 The  value  of  this  method  is  still  undetermined,  for,  as  far 
as  we  can  learn,  the  example  of  its  sagacious  proposer  has  not  yet 
been  imitated.  The  general  impression  appears  to  correspond  with 
that  expressed  by  Eichter  many  years  ago,  that  nearly  all  observers 
agree  in  regarding  puerperal  peritonitis  as  a  disease  requiring  great 
circumspection  in  the  use  of  opiates.2 

Diseases  of  the  Genito-  Urinary  Organs. — The  utility  of  opium  in 
large  doses  in  relieving  nephritic  colic  has  already  been  spoken  of;  it 
is  not  less  useful  when  calculi  exist  in  the  pelvis  of  the  kidney  or  the 
bladder,  or  when  chronic  catarrh  is  the  cause  of  pain.  In  spasm  of 
the  urethra  it  is,  next  to  the  warm  bath,  the  most  efficient  remedy ; 
combined  with  camphor,  it  diminishes  the  severity  of  gonorrhoea! 
chordee,  or  prevents  this  painful  accident ;  it  palliates  the  scalding  of 
the  urine  and  the  burning  pain  of  inflammation  of  the  urethra  and 
vagina ;  no  other  remedy,  except  the  anaesthetics,  so  well  allays  the 
exhausting  "grinding  pains"  which  frequently  precede  labor,  and 
none  so  effectually  prevents  threatening  abortion  when  it  depends 
upon  any  cause  which  does  not  render  the  premature  expulsion  of  the 
ovum  inevitable.  Perhaps  the  most  common  accidental  cause  of  mis- 
carriage is  over-exertion ;  and  its  effects  can  nearly  always  be  pre- 
vented by  the  timely  and  liberal  use  of  opiates.  In  the  cases  now 
mentioned,  enemata  are  preferable  to  any  other  means  of  introducing 
opium  into  the  system  ;  they  carry  the  remedy  near  to  the  seat  of  the 
disease,  and  spare  the  stomach  much  of  that  disorder  which  it  is  apt 
to  occasion  when  taken  by  the  mouth.  The  amount  proper  to  be 
given  can  only  be  measured  by  the  effects  produced,  which  are  very 
dissimilar  in  different  persons.  It  is  well  to  commence  with  a  full 
dose  of  from  thirty  to  sixty  drops  of  laudanum,  and  repeat  it  from 
hour  to  hour  until  the  narcotic  influence  is  well  developed  or  relief  is 
experienced. 

Venereal  Disorders.  The  preparations  of  opium  have  lono-  been 
used  to  a  greater  or  less  extent  for  palliating  the  pains  of  secondary 
syphilis,  but  it  was  reserved  for  Mr.  Grant,  an  English  army  surgeon 
in  New  York,  and  Michaelis,  physician  of  the  Hessian  mercenaries 
employed  by  the  British  during  our  war  of  independence,  to  propose 
this  medicine  as  a  specific  for  syphilis,  and  for  a  time  to  bring  over 
to  their  opinion  a  number  of  practitioners  in  Europe  and  in  this 
country.  The  practice  was  to  give  a  grain  of  opium  morning  and 
night,  increasing  each  dose  daily  by  one  grain  until  the  symptoms 
abated.  These  doses  generally  procured  copious  diaphoresis,  and  re- 
lief from  pain.  But  the  comparative  experiments  of  Pearson,3  and  the 
trials  of  John  Hunter,4  showed  conclusively  that  the  anti-syphilitic 
virtues  attributed  to  opium  are  quite  illusory.  In  one  case  Hunter 
administered  seven  hundred  and  sixty-eight  grains  of  opium  in  twenty- 
six  days.     Before  the  publication  of  the  American  views,  he  had  been 

1  N.  Y.  Jour,  of  Med.,  March,  1855,  p.  304,  and  Jan.  1858.  p.  82. 

2  Ausfiirliche  Arzneim.,  ii.  639. 

3  DuffCAir'a  Med.  Commentaries,  xvi.  217. 

4  lliwxKK  ou  the  Venereal.     Complete  Works,  Am.  ed.,  p.  308. 
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in  the  habit  of  employing  opium  with  great  advantage  as  a  local 
applicatioo  to  irritable  primary  and  secondary  sores,  and  as  an  inter- 
nal remedy  to  persons  affected  by  them.  The  latter  method  is  now 
very  frequently  pursued  when  the  pains  in  bones  are  violent,  or  the 
patient  is  of  a  nervous  temperament.  "  In  primary  syphilis  opium  is 
an  important  adjuvant  to  mercury,  especially  in  females  and  other 
excitable  persons,  but  it  should  in  no  case  be  regarded  in  any  other 
light  than  as  a  sedative  and  palliative,  and  ought  not  to  be  permitted 
to  usurp  the  place  of  those  true  anti-venereal  remedies  whose  charac- 
ter has  been  established  by  the  experience  of  ages."1 

According  to  Dr.  Chapman,2  it  was  the  practice  of  the  late  Dr. 
Kuhn  to  treat  gonorrhoea  exclusively  by  a  grain  of  Opium  morning 
and  night,  a  plan  which  he  found,  on  the  whole,  more  successful  than 
any  other  in  managing  this  troublesome  complaint.  Dr.  Lyons,  of 
Philadelphia,  is  also  said  to  have  cured  an  obstinate  and  severe  gonor- 
rhoea by  opium  alone.3  So  far  as  we  know,  these  are  the  only  prac- 
titioners who  have  attempted  so  simple  a  cure  of  gonorrhoea,  and  the 
fact  is  mentioned  for  the  purpose  of  inducing  others  to  give  it  a  suffi- 
cient trial. 

Diabetes.  Opium  is  superior  to  an}'-  other  single  medicine  in  dimi- 
nishing the  quantity  and  the  saccharine  quality  of  the  urine  in  this 
disease,  and  it  has  entered  more  or  less  into  the  treatment  prescribed 
for  diabetes  by  Aetius,  Sydenham,  Willis,  Darwin,  and  in  our  own 
time,  by  Eollo,  Warren,  Prout,  Elliotson,  and  others.  By  most  of 
these  pWsicians  it  was  associated  with  astringents,  and  since  the  ex- 
periments of  Rollo,  with  an  almost  exclusively  animal  diet.  The 
efficacy  of  opium  in  diabetes  appears  to  depend  upon  its  being  admi- 
nistered in  full  and  progressively  increasing  doses  until  a  partial 
tolerance  of  the  drug  is  produced.  Under  these  circumstances  there 
can  be  no  doubt  that  it  frequently  appeases  the  hunger  and  thirst 
which  are  so  tormenting  in  this  disease;  that  under  its  influenee  a 
smaller  amount  of  urine  and  less  charged  with  sugar  is  secreted;  that 
the  skin  becomes  more  pliant;  and  that,  consequently,  the  flesh  and 
strength  are  less  rapidly  wasted,  while  the  mind  yields  less  readily  to 
despondency. 

Dr.  Ferriar,  who  employed  opium  in  conjunction  with  cinchona, 
uva  ursi,  lime-water,  and  animal  diet,  states  that  out  of  thirteen  cases 
of  which  he  had  preserved  the  minutes,  ten  were  cured,  and  two  much 
relieved.4  On  examining  the  thirteen  cases  reported  as  examples  of  dia- 
betes mellitus,  in  Dr.  Ferriar's  medical  histories,  the  degree  of  success 
claimed  by  him  appears  to  be  singularly  exaggerated.  There  is  only 
one  case  out  of  the  thirteen  which  gives  unequivocal  evidence  of  its 
cure,  for  the  subject  of  it  is  reported  as  being  in  good  health  four 
years  after  he  had  been  under  treatment.  Yet,  even  of  this  case,  it 
is  not  explicitly  stated  that  the  urine  was  saccharine.  Out  of  seven 
of  the  remaining  cases,  two  are  said  to  have  relapsed,  two  are  reported 
as  having  died  while  under  treatment,  two  as  improved,  and  one  as 

'  Lagxeau,  Traite  prat,  des  Mai.  Syphil.  2  Op.  cit. 

3  Doscan's  Med.  Com.,  x.  154. 

*  Medical  Histories  and  Reflections.     (Phil.  1816),  p.  453. 
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not  improved.  It  is  evident  that  Dr.  Ferriar's  statement  was  made 
without  any  direct  reference  to  the  written  record,  and  like  most  others 
of  similar  origin,  was  very  wide  of  the  truth. 

Diseases  of  the  Organs  of  Locomotion.  —  Rheumatism.  Muscular 
rheumatism  may  sometimes  be  cut  short  by  a  full  dose  of  opium 
administered  soon  after  its  invasion,  or,  still  better,  by  a  corresponding 
quantity  of  Dover's  powder.  These  remedies  act  by  producing  co- 
pious diaphoresis.  In  acute  articular  rheumatism,  it  has  generally 
been  used  to  allay  pain,  but  in  1839,  Dr.  Corrigan,  of  Dublin,  com- 
municated the  very  favorable  results  he  had  obtained  by  employing 
opium  in  this  disease,  as  an  almost  exclusive  remedy,  and  in  very 
large  doses.1  He  regards  the  practice  commonly  pursued  of  giving  a 
grain  of  opium  every  fourth  or  sixth  hour,  as  quite  inefficient,  and  as 
rather  injurious  than  otherwise,  by  its  stimulating  influence.  To  pro- 
duce a  decidedly  sedative  and  curative  effect,  a  grain  of  opium  must 
be  given  every  hour  or  two  until  the  patient  feels  relief,  and  the  im- 
pression is  then  to  be  maintained  at  the  same  point  throughout  the 
attack.  Under  these  circumstances  it  neither  disturbs  the  brain  nor 
confines  the  bowels,  but,  according  to  Dr.  Corrigan,  lessens  the  patient's 
suffering,  husbands  his  strength,  shortens  the  disease,  and  prevents 
complications  about  the  heart.  These  recommendations  are  very 
strong,  and  if  sustained  by  the  continued  experience  of  Dr.  Corrigan, 
and  of  other  physicians,  ought  to  influence  and  modify  the  customary 
plan  of  treating  acute  rheumatism.  So  far  as  we  know,  however,  the 
opiate  method  has  not  been  fully  tested  in  any  quarter,  and  the  objec- 
tions made  to  it  rest  almost  entirely  upon  conjectural  grounds.  Dr. 
Sibson,  indeed,  has  employed  this  plan  of  treatment,  but  although  the 
patients  manifested  an  extraordinary  tolerance  of  the  opium,  the  pro- 
portion of  those  who  presented  cardiac  complications  was  quite  as 
great  as  under  other  methods.2 

Eberle  advocates  large  doses  of  opium  in  inflammatory  diseases, 
as  less  stimulant  than  small  ones,  and  says  that  in  rheumatism  he  has, 
after  proper  depletion,  given  as  much  as  four  and  five  grains  for  a 
do.se,  and  with  most  favorable  results,3  but  it  does  not  appear  that 
he  sustained  the  opiate  impression  throughout  the  attack.  He  also, 
in  another  work,  quotes  Cazenave  as  saying,  that  the  timidity  with 
which  this  narcotic  is  usually  administered  in  acute  rheumatism,  is  the 
cause  of  its  frequent  failure  in  doing  conspicuous  good,  and  as  recom- 
mending a  grain  of  opium  to  be  given  every  hour,  "till  a  complete 
calm  is  established,  or  an  abundant  perspiration  induced."-1  Dr.  Chris- 
tison  regards  bleeding  as  an  essential  preliminary  to  the  opiate  treat- 
ment in  acute  inflammatory  rheumatism.  But,  it  may  be  remarked, 
he  administers  opium  in  the  form  of  Dover's  powder,  given  in  ten 
grain  doses  every  half  hour  until  half  a  drachm  is  taken,  so  as  to 
produce  a  copious  diaphoresis,  which  is  to  be  kept  up  for  thirty-six 
or  forty-eight  hours,  by  means  of  warm  drinks.     This  is  a  somewhat 

1  Med.-Chir.  Rev.,  Jan.  1840.  *  Ranking's  Abstract  (Am.  ed.),  xxvii.  33. 

»  Op.  cit.,p   329. 

1  Practice  of  Medicine.  (Phil.  1831),  vol.  i.  p.  378.  The  date  of  this  statement, 
it  will  be  observed,  is  several  years  anterior  to  that  of  Dr.  Corrigan's  reports. 
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different  procedure  from  that  which  has  been  considered,  and  to  be 
successful,  doubtless  requires  that  the  opiate  should  follow  deple- 
tion.1 On  the  whole,  it  seems  probable  that  where  pain  is  the  princi- 
pal element  of  acute  rheumatism,  the  cure  may  be  intrusted  to  opium 
during  the  early  stages,  and  to  this  remedy,  combined  with  tonics  at 
a  later  period  ;"but  where  the  febrile  reaction  is,  at  the  first,  intense, 
the  arterial  excitement  should  previously  be  moderated  by  venesection. 
or  by  saline  laxatives  and  diuretics. 

MM.  Trousseau  and  Bonnet  present  an  interesting  narrative  of  the 
treatment  of  articular  rheumatism  by  the  endermic  application  of  the 
salts  of  morphia.2  They  produced  small  blisters  with  ammonia  over 
every  affected  joint,  and  dressed  them  twice  a  day  with  muriate  of 
morphia.  Their  observation  led  them  to  conclude  that  the  influence 
of  these  remedies  was  chiefly  local,  for  while  they  relieved  the  pain, 
in  acute  rheumatism,  they  did  not  prevent  the  disease  from  migrating 
from  joint  to  joint.  Cases  in  which  it  was  more  fixed  in  one  or  several 
articulations,  and  had  passed  the  inflammatory  stage,  were  found  to  be 
more  amenable  to  the  endermic  treatment. 

Gout.  It  is  pretty  well  agreed  among  practitioners  of  the  present 
day,  that  the  pain  attendant  on  a  fit  of  the  gout  may,  and  ought  to  be, 
modified  by  opium,  prescribed  as  a  palliative  merely,  and  not  at  all 
to  supersede  remedies  which  influence  more  directly  the  violence  and 
the  duration  of  the  disease.  To  lessen  the  anguish  of  gout,  however, 
opium  must  be  given  on  the  approach  of  the  paroxysm,  in  doses  quite 
as  large  as  were  recommended  for  acute  rheumatism,  and  repeated  at 
even  shorter  intervals.  Scudamore  strongly  recommends  this  treat- 
ment, and  strikingly  illustrates  its  utility.  The  wine  and  vinegar  of 
opium  are,  perhaps,  preferable  to  the  solid  drug,  in  consequence  of  the 
aromatic  ingredients  they  both  contain.  In  retrocedent  gout  attacking 
the  stomach,  opinion  in  favor  of  opiates  is  still  more  unanimous.  They 
can,  indeed,  be  hardly  dispensed  with,  and  must  be  given  boldly  and 
often.  The  liquid  preparations  just  mentioned  should  be  adminis- 
tered every  half  hour  in  the  dose  of  sixty  drops  of  the  former,  or 
thirty  of  the  latter,  as  minimum  quantities,  to  be  rapidly  increased  if  the 
urgency  of  the  symptoms  demands  it.  At  the  same  time  the  patient 
should  be  plied  with  diffusible  stimulants,  which  will  promote  the  ob- 
ject in  view,  and  permit  a  reduction  in  the  dose  of  the  opiate,  as  well 
as  its  -earlier  suspension. 

As  <i  Local  Remedy. — Several  of  the  more  important  examples  of 
the  local  uses  of  opium  have  already  been  pointed  out,  under  the  head 
of  neuralgia,  tetanus,  rheumatism,  &c. ;  it  may  now  be  added  that  lini- 
ments and  poultices,  containing  opium  or  its  preparations,  are  in  con- 
stant use  as  local  anodynes,  although  their  efficacy  is  much  inferior 
to  that  of  the  salts  of  morphia  applied  to  the  denuded  cutis,  or  used 
according  to  the  hypodermic  method.  As  a  dressing  to  irritable  and 
unhealthy  ulcers,  a  watery  solution  of  opium  is  soothing;  in  granular 
conjunctivitis,  with  or  without  ulceration  of  the  cornea,  the  wine  of 

1  Edinb.  Month.  Jour.,  Feb.  1841. 

2  Archives  Generates  de  Mtdecine,  torn,  xxvii.  and  xxviii. 
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opium  may  be  used  with  advantage  ;  in  earache,  a  few  drops  of  lauda- 
num mixed  with  warm  sweet  oil,  maybe  introduced  into  the  auditory 
meatus ;  in  toothache,  from  caries,  the  pain  is  often  palliated  by  a  strong 
solution  of  a  salt  of  morphia  on  a  morsel  of  cotton  placed  in  the  cavity, 
and  in  other  forms  of  odontalgia  frictions  of  the  gum  at  the  affected 
part,  with  any  concentrated  opiate  preparation,  or  its  inoculation  by 
numerous  punctures,  will  frequently  be  followed  by  an  entire  relief 
from  suffering.  In  paronychia,  an  affection  second  to  none  for  severity 
of  pain,  it  is  highly  probable  that  this  very  symptom  tends  to  aug- 
ment the  vascular  injection  of  the  part,  and  the  degree  of  suppuration 
which  follows.  It  is,  at  all  events,  certain,  that  when  attacked  in  the 
forming  stage  with  strong  opiate  fomentations  applied  without  inter- 
mission, the  further  progress  of  the  affection  is  often  completely 
checked,  and  a  resort  to  the  knife,  which  is  so  justly  dreaded  by  the 
sufferer,  averted. 

Antidotes. — As  opium  and  its  preparations  produce  narcotism,  in 
so  far  only  as  they  are  absorbed,  and  as  no  chemical  reagent  is  known 
by  means  of  which  the  active  principles  of  the  narcotic  can  with  cer- 
tainty be  rendered  insoluble  in  the  stomach,  there  remain  no  other 
modes  of  procedure,  when  a  poisonous  dose  of  opium  has  been  swal- 
lowed, than  to  remove  it  from  the  stomach,  and  then,  if  its  constitu- 
tional effects  appear,  to  combat  them  by  means  of  stimulants  or  anti- 
dotes addressed  to  the  nervous  system.  The  primary  indication  which 
has  been  mentioned  is  often  difficult  of  fulfilment,  for  the  nervous  sys- 
tem is  already  benumbed  when  medical  aid  is  sought,  and  the  emetics 
which  operate  by  direct  contact  with  the  extremities  of  the  nerves 
concerned  in  the  act  of  vomiting,  no  longer  produce  this  result,  or  only 
the  more  powerful  among  them,  and  in  very  large  doses.  In  mild 
cases,  and  when  the  drug  has  been  very  recently  taken,  a  dose  of  ipe- 
cacuanha will  generally  suffice  to  procure  its  rejection,  or  copious 
draughts  of  tepid  water  containing  mustard  or  salt  may  answer  the 
same  purpose.  If  these  fail,  sulphate  of  zinc,  in  doses  of  from  one  to 
two  scruples,  should  be  given,  and,  if  the  stomach  still  refuse  to  act, 
ten  or  fifteen  grains  of  sulphate  of  copper  may  be  administered.  Dr. 
Beck1  observes  that  sulphate  of  copper  and  tartar-emetic  are  not 
always  safe  remedies  in  narcotic  poisoning,  for,  if  retained  in  the 
stomach,  they  may  themselves  produce  dangerous  inflammation  of  the 
digestive  tube.  This  objection  is  not  valid  as  regards  sulphate  of 
copper;  in  the  case  of  tartar-emetic  its  sedative  operation  is  so  power- 
ful that  it  should  be  excluded  from  the  ordinary  treatment  of  narcotic 
poisoning. 

Dr.  Thompson  objects  to  the  practice  of  administering  diluent 
drinks  as  dangerous,  in  consequence  of  their  spreading  the  narcotic 
poison  over  a  larger  surface,  and  thus  promoting  its  absorption.  This 
opinion,  which  does  not  appear  to  be  deduced  from  any  observation 
of  the  bad  consequences  of  the  method,  may  be  met  by  the  argument 
that  whatever  mischief  the  fluid  tends  to  cause  by  diffusing  the  poison, 
is  probably  counterbalanced  by  the  corresponding  diffusion  of  the 

1  Med.  Jurisprudence,  ii.  586. 
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emetic  substance,  which  thus  acts  more  promptly,  and  less  painfully. 
The  emetic  action  may  be  favored  by  tickling  the  fauces  with  a 
feather,  or  with  the  finger,  as  well  as  by  the  several  means  adapted  to 
arouse  sensibility,  which  will  presently  be  pointed  out.  Enemata  con- 
taining about  a  scruple  of  tartar-emetic  have  occasionally  succeeded  in 
procuring  emesis,  when  medicines  given  by  the  mouth  have  failed  to 
do  so,  or  when  the  patient  has  obstinately  refused  to  take  them.1  The 
clysters  should  be  very  large,  and  introduced  as  high  as  possible  into 
the  bowel,  by  means  of  an  oesophagus  tube.  Tartar-emetic,  in  the 
dose  of  one  grain,  and  dissolved  in  water  or  whey,  has  been  succ< 
in  producing  emesis  on  being  injected  into  a  vein  of  the  arm,  after 
all  other  means  of  attaining  this  object  had  proved  ineffectual. 

Although,  as  before  remarked,  there  is  no  specific  antidote  to  the 
preparations  of  opium,  yet  when  a  large  quantity  of  the  poison  has 
been  swallowed,  it  may  be  well  to  administer  the  ioduretted  water  of 
Bouchardat.2  which  is  composed  of  one  grain  of  iodine,  two  of  iodide 
of  potassium,  and  a  pint  ol  water.  A  solution  of  tannin  has  also  been 
proposed  with  a  view  of  precipitating  the  active  principles  of  the 
poison,  but  we  are  not  aware  of  its  ever  having  been  emploj-ed. 

If  the  means  now  recommended  do  not  cause  free  vomiting,  or  the 
stupor  is  so  profound  as  to  prevent  their  use,  the  stomach-pump  >hould 
be  resorted  to  without  delay,  and  the  stomach  so  thoroughly  cleansed 
with  warm  water  that  what  is  withdrawn  gives  no  evidence  of  foreign 
intermixture  of  any  kind.  But  when  opium  has  been  swallowed  in 
mass,  the  attempts  to  procure  emesis  should  be  renewed  after  a  suffi- 
cient trial  has  been  given  to  the  stomach-pump. 

After  the  foregoing  measures  have  all  been  faithfully  employed,  the 
constitutional  effects  of  the  opiate  remain  to  be  combated,  and  with  a 
vigor  proportioned  to  the  want  of  success  which  has  attended  the  pre- 
vious treatment,  as  well  as  to  the  degree  of  narcotism  present.  Tb  ■ 
remedies  for  this  state  all  consist  in  stimulants  of  the  nervous  system, 
acting  either  directly  upon  its  great  centres,  or  indirectly  by  exciting 
the  respiratory  function.  Some  of  them  are  applied  internally,  and 
others  externally.  Of  the  former,  the  best,  and  indeed  the  only  one, 
which  merits  confidence,  is  coffee.  It  should  be  made  strong,  and 
given  with  little  or  no  sugar,  which,  according  to  Bouchardat,  delays 
its  absorption,  and  lessens  its  power.  This  author  advises  that  a  small 
quantity  of  brandy  be  added  to  each  dose.3  Dr.  Fosgate,  of  New  York, 
who  accidentally  took  an  overdose  of  morphia,  and  was  tormented 
with  nausea,  retching,  and  oppression  of  all  his  faculties,  describes  the 
effect  of  cold  strong  coffee  as  a  speedy  relief  of  all  these  symptoms, 
and  the  induction  of  a  state  of  delightful  reverie,  which  was  followed 
by  sound  sleep.4  Even  in  desperate  cases  this  remedy  has  proved 
effectual.  One  is  related  in  which  more  than  ten  grains  of  acetate  of 
morphia  were  taken,  and  although  three  hours  elapsed  before  the 
coffee  was  administered,  and  the  patient  was  then  comatose,  yet  he 
recovered.5      Another  is  recorded  in  which  a  drachm  of  acetate  of 

1  Dr.  Roe,  Am.  Jour,  of  Med.  Sci.,  Feb.  1-31.  2  Annunire.  &<».,  1^45,  p.  12 

s  Ibid.,  1-47,  p.  303.  4  Am.  Joul.     &c    Ja]i;  Lg41 

5  Ibid.,  July,  1847,  p.  259. 
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morphia  was  swallowed  intentionally.  No  amelioration  of  the  symp- 
toms occurred  until  large  doses  of  coffee  were  administered,  but  from 
that  period  the  patient  began  to  recover.1  We  might  here  describe 
the  remarkable  power  which  belladonna  and  stramonium  (or  mydria- 
tics, as  they  are  called,  from  their  power  of  dilating  the  pupil)  display 
in  enlarging  the  pupil  contracted  under  the  influence  of  opium  and  of 
neutralizing  its  narcotic  operation,  and  reciprocally  the  virtues  of 
opium  in  poisoning  by  the  mydriatics.  But  these  details  will  be  found 
in  the  history  of  the  articles  which  have  just  been  named. 

Artificial  respiration  has  occasionally  been  resorted  to  with  success 
in  poisoning  by  opium,  but  is  undoubtedly  inferior  to  other  means. 
In  infants  the  alternate  compression  and  resiliency  of  the  thorax  may 
be  used  with  advantage  when  the  coma  is  profound.  Enemata  of  tur- 
pentine and  of  assafcetida  ought  not  to  be  neglected. 

Among  the  external  remedies  for  narcotism  none  is  more  efficient 
than  cold  affusion.  Water  at  a  low  temperature  should  be  dashed 
violently  over  the  head  and  chest  at  intervals,  and  advantage  taken  of 
the  momentary  awakening  thus  produced,  to  attack  the  sensibility  in 
a  variety  of  ways.  This  partial  restoration  to  consciousness  is  often 
attended  with  a  renewal  of  gastric  vitality,  and  emetics  which  had  for 
some  time  remained  quiescent  in  the  stomach  then  begin  to  excite 
vomiting,  and  in  this  manner  carry  on  still  further  the  favorable  influ- 
ence of  the  cold  affusion.  Whatever  vividly  excites  the  attention 
helps  to  carry  the  system  safely  through  the  danger  of  narcotism,  as 
we  learn  from  instances  in  which  strong  mental  emotion  has  actually 
suspended  for  a  considerable  time  the  symptoms  of  poisoning,  and 
those  still  more  numerous  cases  where  pain  artificially  excited  has 
averted  the  fatal  lethargy.  Flagellation  with  rods  is  one  of  the  best 
methods  employed.  The  patient  should  be  supported  between  two 
stout  assistants  and  forced  to  walk,  while  his  bare  back  and  loins  are 
smartly  fustigated  by  another  person  ;  nor  should  these  means  be  laid 
aside  until  consciousness  is  completely  restored.  Ammonia  or  mus- 
tard may  be  applied  to  the  epigastrium  and  extremities,  and  the  former 
occasionally  held  to  the  nose.  At  intervals  the  patient  may  lie  down 
and  have  his  skin  briskly  rubbed  with  the  hand ;  but  for  the  most 
part  he  should  be  kept  in  motion,  however  earnestly  he  may  beg  to 
be  let  alone. 

But  it  may  happen  that  little  or  no  impression  is  made  upon  the 
symptoms  by  emetics,  the  mydriatics,  coffee,  or  external  irritants, 
that  the  respiration  is  becoming  rarer,  the  pulse  weaker,  and  the 
stupor  more  profound.  Even  in  such  desperate  circumstances  a  re- 
medy remains  which  has  been  repeatedly  used  with  success.  This  is 
electricity.  It  has  generally  been  applied  by  means  of  an  electro- 
magnetic apparatus,  with  which  shocks  are  transmitted  along  the 
spine  and  through  the  chest  of  the  patient.  Each  shock  of  the  proper 
strength  arouses  the  sensibility,  and  induces  a  deep  inspiration  which 
tends  both  directly  and  indirectly  to  overcome  the  asphyxia.  Cases 
of  the  most  unlooked-for  recovery  under  the  influence  of  this  agent 

1  Annuaire,  &c,  1845,  p.  6. 
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are  recorded  by  Dr.  Williams,1  Dr.  Page,2  Dr.  Taylor,3  and  several 
others,  and  show  the  importance  of  keeping  an  electro-magnetic  appa- 
-  at  least  in  all  public  institutions,  for  in  them  the  greater  number 
of  cases  of  narcotic  poisoniug  are  treated.  The  reaction  which  follows 
poisoning  by  opium  or  its  preparations  may  possibly  require  blood-let- 
tins-,  like  other  cases  of  vascular  excitement;  but,  during  the  symptoms 
of  asphvxia,  depletion  is  of  very  questionable  utility,  if.  indeed,  it  is 
not  positively  mischievous.  It  has,  however,  been  practised  upon  the 
ground  that  the  soporose  symptoms  arise  from  cerebral  congestion. 
This  theoretical  view  is  not  sustained  by  the  results  of  experience.  If 
blood  be  drawn  at  all,  it  should  be  by  the  application  of  cups  to  the 
temples  and  back  of  the  neck;  but  this  measure  ought  to  be  regarded 
as  quite  subsidiary  to  those  which,  have  been  before  advised. 

It  may  not  be  without  profit  to  mention  that  the  most  successful 
means  which  have  been  employed  to  cure  the  habit  of  opium-eating 
consist  in  the  gradual  diminution  of  the  dose  of  opium  without  the 
patient's  privacy,  and  the  equally  gradual  substitution  for  it  of  aro- 
matic and  stimulant  tonics.  Ginger,  black  pepper,  columbo,  and 
quassia  may  be  employed  successively  for  this  purpose.4 


LACTUCARIUM.  — Lactucarium. 

Description. — Lactucarium  is  the  concrete  juice  of  Lactuca  saliva, 
or  garden  lettuce,  a  plant  universally  eaten  with  condiments,  as  a  salad, 
while  it  is  young  and  tender.  Even  in  this  state  its  tendency  to  pro- 
duce drowsiness  is  familiar  to  every  one,  although  it  then  contains  no 
appreciable  quantity  of  the  milky  juice  in  which  the  hypnotic  virtues 
of  the  plant  reside.  This  should  be  procured  by  making  incisions  in 
the  stem  of  the  plant  while  it  is  in  flower,  and  allowing  the  exuded 
juice  to  dry.  An  extract  prepared  by  evaporating  a  decoction  of  the 
whole  plant  is  nearly  worthless.  The  smell  of  lactucarium  is  acrid 
and  its  taste  bitter.  It  is  generally  found  in  reddish-brown  ma 
somewhat  resembling  opium.  According  to  Buchner,  the  active 
principle  is  Lactucin,  which  is  combined  with  resin.  Lactuca  virosa 
is  said  to  yield  three  times  as  much  lactucarium  as  Lactuca  sativa. 
Aubergier  describes  the  active  principle  as  neutral,  bitter,  and  crys- 
tallizable,  insoluble  in  cold  water,  but  soluble  in  alcohol.5 

History. — The  virtues  of  lettuce  were  well  understood  by  the 
ancients.  Celsus  ranks  it  with  the  poppy  as  a  soporific,*  and"  it  is 
mentioned  more  or  less  particularly  by  Galen,  Dioscorides,  and  the 
writers  of  the  Arabian  school,  who  ascribe  to  it  soporific  and  ana- 
phrodisiac  properties.  Dioscorides  even  states  that  the  juice  of  wild 
lettuce  {Lactuca  virosa)  was  regarded  as  so  much  like  opium  in  its 
powers,  as  to  be  employed  for  adulterating  that  drug.     Both  Paulus 

1  London  Lancet,  July  31,  1841. 

2  Am.  Journ.  of  lied.  Sci.,  April,  1843,  p.  301. 

3  On  Poisons  in  relation  to  Med.  Juris.,  2d  Am.  ed.,  p.  535. 

4  Mr.  Little,  Month.  Jour,  of  Med.  Sci.,  Juue,  1850,  p.  530. 

*  Bull,  de  Therap.,  xxiii.  64  °  Book  ii.  chap,  xxxii. 
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^Egineta  and  Galen  refer  to  lettuce  as  a  cure  for  watchfulness,  and 
the  latter,  in  particular,  found  it  a  sovereign  remedy  for  that  wakeful- 
ness which  beset  him  in  his  old  age,  and  when  his  mind  was  over- 
excited by  study.  The  reputed  powers  of  lettuce  in  allaying  amorous 
desires  procured  for  it  the  name  of  iwovx^v,  or  eunuch-maker ;  the 
same  idea  is  conveyed  by  the  custom  of  including  this  plant  amongst 
the  herbs  used  at  the  festival  in  commemoration  of  the  death  of 
Adonis ;  for  Venus  was  fabled  to  have  deposited  the  dead  body  of  her 
favorite  upon  a  bed  of  lettuce.1  Kay2  attributes  to  the  strong-scented 
lettuce  decided  aphrodisiac  virtues,  but  admits  that  the  garden  lettuce, 
before  it  has  run  to  seed,  is  sedative  and  refrigerant.  Rutty3  points 
out  that  the  hypnotic  qualities  of  the  plant  reside  in  its  milky  juice, 
and  says  that  it  is  useful  in  opacity  of  the  cornea,  and  diseases  of  the 
skin,  and  prevents  libidinous  dreams.  If  modern  observations  have 
not  directly  confirmed  the  prevalent  opinion  of  the  ancient  world 
upon  the  last  point,  they  have  at  least  rendered  it  probable,  by  show- 
ing the  close  analogy  of  the  medicinal  part  of  lettuce  with  opium, 
in  everything  but  its  stimulant  qualities,  upon  which  the  aphrodisiac 
virtues  of  the  latter  entirely  depend.  Lettuce  and  its  extract  had 
nearly  fallen  into  disuse,  owing,  probably,  to  the  more  general  employ- 
ment of  opium,  particularly  since  the  time  of  Paracelsus ;  and  although 
the  plant  is  mentioned  by  Bonetus  and  Sylvius  as  useful  in  uterine 
hemorrhage,  and  is  briefly  alluded  to  by  Jones,  Alston,  Hill,  and  the 
other  writers  mentioned,  no  importance  was  attached  to  it  as  a  medi- 
cinal agent,  by  the  profession  in  general,  when  Dr.  John  Redman 
Coxe,  of  this  city,  made  experiments  with  its  juice,  which  confirmed 
the  opinions  of  the  ancients  in  regard  to  it,  and  led  to  its  being  adopted 
anew  into  the  materia  medica.4  Dr.  Coxe  gave  it  the  name  of  lettuce 
opium.  His  opinions  in  regard  to  it  were  subsequently  confirmed,  in 
the  main,  by  Duncan,  of  Edinburgh,  Bidault  de  Villiers,  Francois, 
Aubergier,  and  other  continental  observers. 

Action. — Dr.  Coxe  reports  lactucarium  to  possess  stimulant  quali- 
ties, causing  acceleration  of  the  pulse,  and  a  general  glow  like  that 
produced  by  a  glass  of  wine.  These  effects,  however,  do  not  appear  to 
have  been  noted  in  more  than  one  or  two  cases,  and  may  be  explained 
by  the  medicine  having  been  given  in  the  form  of  tincture.  Certain 
it  is  that  such  effects  have  not  been  observed  to  follow  its  administra- 
tion in  substance  or  in  the  form  of  a  syrup.  Francois,5  who  made 
use  of  the  concreted  juice  of  the  plant  obtained  by  incision,  pronounced 
it  to  be  destitute  of  any  narcotic  or  intoxicating  property  such  as 
belongs  to  opium,  but  admitted  that  it  indirectly  disposes  to  sleep  by 
soothing  pain,  and  diminishing  the  activity  of  the  circulation.  Fischer, 
who  appears  to  have  examined  the  subject  carefully,  arrived  at  a 
similar  conclusion6  to  the  above,  and  also  to  that  of  M.  Bertrand,  of 

1  Anthon's  Class.  Diet.,  art.  Adonis. 

9  Synopsis  Method.  Stirp.  Britan.,  Lond.  1724,  p.  162. 

s  Materia  Med.  Nov.  et  Antiq.,  Rotte.rodami,  1775. 

4  Trans,  of  Am.  Phil.  Soc,  vol.  iv.  p.  387. 

6  Arch.  Geu.  (1825),  viii.  258.  «  Rust's  Magazin,  liii.  77. 
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Clermont,'  who  states  that  even  in  large  doses  it  does  not  produce  the 
headaehe,  tinnitus,  flushing  of  the  face,  and  increased  force  and  fre- 
quency of  the  pulse  which  so  generally  follow  the  use  of  opium  in  full 
doses.  Martin  Solon,2  who  prescribed  to  several  patients  a  syrup  made 
by  distilling  an  extract  of  the  mature  lettuce-stalks,  found  its  effects 
similar  to  the  preceding,  and,  in  addition,  noted  that  where  this  remedy 
failed  of  its  purpose,  opiates  were  equally  ineffectual. 

The  general  coincidence  of  the  results  obtained  by  the  several 
experimenters  who  have  been  cited  would  appear  to  establish  the 
possession  of  decidedly  anodyne  and  sedative  properties  by  lactucarium, 
but  it  must  be  admitted  that  some  important  counter-testimony  exists 
which  ought  not,  in  fairness,  to  be  concealed.  This  is  furnished  by 
Barbier  and  M.  Trousseau.  The  former  refuses  to  lactucarium  a 
place  in  the  class  of  narcotic  medicines,  and  classes  it  with  extract  of 
dandelion  among  the  tonics.  He  affirms  that  in  four  or  six  grain  d<  >s<  s 
it  creates  a  sensation  of  warmth  in  the  healthy  stomach,  and  usually 
increases  the  appetite,  but  that  in  inflammatory  states  of  the  digestive 
canal,  it  augments  the  local  suffering,  and  excites  dryness  of  the 
fauces,  and  thirst.  According  to  this  author,  it  affects  neither  the 
circulation  nor  the  respiration,  but  augments  the  flow  of  urine.  In 
doses  even  of  a  scruple  or  half  a  drachm  he  alleges  that  it  does  not 
produce  somnolence,  or  affect  the  intellect  or  senses,  and  he  regards  its 
supposed  hypnotic  and  anodyne  powers  as  altogether  illusory.  This 
inference  Barbier  drew  from  a  number  of  experiments  made  compara- 
tively with  lactucarium,  mild  preparations  of  opium,  and  doses  of 
inert  fluids  prescribed  under  the  name  of  the  former  medicine.3  M. 
Trousseau,  without  denying  to  the  drug  all  of  the  properties  ascribed 
to  it,  states  that  he  was  unable  to  perceive  any  manifestation  of  them 
except  from  doses  of  from  half  a  drachm  to  a  drachm,  while  the 
original  experimenters  found  them  developed  by  doses  no  larger  than 
those  of  opium. 

Bouchardat  concludes  from  his  observations  that  the  medicine  is  a 
very  feeble  soporific,  but  in  doses  of  from  four  to  six  grains'will  pro- 
cure a  gentle  sleep  for  very  impressionable  persons,  at  least  for  a  short 
time,  but  that  the  susceptibility  to  its  action  is  rapidly  lost.4  Marotte 
in  like  manner  found  that  no  appreciable  effect  was  produced  by  less 
than  four  grains  of  lactucarium,  and  that  this  quantity  had  soon  to  be 
doubled,  tripled,  and  even  more.5  To  these  statements  it  may  be  added 
that  Bouchardat  administered  the  preparation  in  half-ounce  doses  to 
dogs  without  any  effect.  It  is  not  easy  to  reconcile  these  discrepancies 
in  regard  to  matters  of  fact  without  supposing,  what  is  indeed  very 
probable,  that  the  lactucarium  employed  by  the  different  experi- 
menters was  obtained  by  different  processes,  was  in  some  instances 
adulterated,  and  was  in  others  impaired  by  long  keeping.  Due  allowance 
must  also  be  made  for  the  enthusiasm  of  the  physicians  who  reintro- 
duced the  preparation  into  use.     Any  one  who  will  read  the  articles 

»  Annuaire  de  Therap.,  1843,  p.  24.  «  Bull,  de  Therap.,  vol.  ix.  p.  320. 

3  Op.  cit.,  vol.  iii.  p.  302.  *  Annuaire  de  Therap.,  1857.  p.  12. 

5  Bull,  de  Therap.,  li.  512. 
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which  have  been  published  concerning  it  must  be  struck  by  a  fact 
common  to  them  all :  they  dwell  at  length  upon  the  circumstance  that 
its  administration  there  is  an  absence  of  headache,  nausea,  con- 
stipation, itching  of  the  skin,  &c.,  which  so  commonly  result  from  the 
use  of  opium.  But  it  is  evident  that  these  statements  are  perfectly 
consistent  with  the  want  of  all  active  properties  in  the  medicine. 

Uses. — The  medicinal  virtues  of  lactucarium  will  readily  be  inferred 
from  the  preceding  remarks.  It  is  appropriate  for  combating  nervous 
restlessness  in  all  diseases  affecting  very  impressionable  persons,  for 
relieving  the  watchfulness  which  so  generally  follows  mental  excite- 
ment, for  allaying  pain  of  a  moderate  degree,  and  as  a  substitute  for 
opium  in  all  cases  where  the  milder  effects  of  this  medicine  are  desi- 
rable, and  any  peculiarities  of  the  patient  are  opposed  to  its  exhibition. 
Thus,  it  is  preferable  to  other  narcotics  for  infants.  Dr.  Duncan  first 
recommended  it  as  a  valuable  palliative  of  the  cough  in  phthisis,1  and, 
if  it  answers  the  purpose  intended,  it  is  preferable  to  opium,  which  is 
so  apt  to  diminish  the  appetite  and  enfeeble  the  digestion,  and  thus 
diminish  the  power  of  the  patient  to  resist  the  wasting  influence  of 
the  disease. 

It  is  difficult  to  determine  in  what  dose  lactucarium  should  be  ad- 
ministered, since  authors  of  equal  repute  direct  it,  some  in  doses  of  one 
or  two  grains,  and  others  in  ten-grain  doses,  to  be  frequently  repeated, 
and  rapidly  increased  to  half  a  drachm  or  more.  The  most  judicious 
plan  is,  doubtless,  to  begin  with  the  smallest  quantity  mentioned,  and 
augment  the  dose  daily,  or  administer  it  at  shorter  intervals,  until  a 
decidedly  anodyne  or  hypnotic  effect  is  produced.  This  caution  is, 
indeed,  only  necessary  to  prevent  the  administration  of  doses  so  large 
as  to  disagree  with  the  stomach,  for  there  is  no  case  on  record  of 
poisoning,  or  an  approach  thereto,  by  any  amount  of  lactucarium  that 
has  hitherto  been  prescribed. 


HYOSCIAMI    FOLIUM.  — Henbane  Leaf. 
HYOSCYAMI  SEMEN.— Henbane  seed. 

Description. — The  officinal  name  of  this  medicine  is  derived  from 
two  Greek  words,  V,  a  hog,  and  *ua^o5,  a  bean,  indicating  that  it  is  a 
kind  of  food  of  which  hogs  are  fond.  The  vulgar  appellation  refers 
to  its  poisonous  effect  upon  fowls.  Hyoscyamus  niger  is  an  annual  or 
biennial  (Eoultori)  plant  of  the  natural  family  Solanacese,  and  is  a 
native  of  Europe,  but  naturalized  in  the  United  States.  When  mature, 
it  is  from  two  to  four  feet  in  height;  the  leaves  are  large,  long,  deeply 
incised,  like  the  stem  hairy,  and  of  a  pale  green  color;  at  the  upper 
part  of  the  stem  they  are  sessile,  soft,  cottony,  and  clammy,  and  exhale 
a  rank,  heavy,  and  sickening  odor,  which  has  been  compared  to  that 
of  the  black  currant.     The  flowers,  which  are  gathered  at  the  top  of 


1  Observation?  on  the  Distinguishing  Symptoms,  &o.  of  Pulmonary  Oonsumpti 

2d  ed.  (blink,  lit  (J),  p.  17-4.     The  name  Lactucarium  was  impused  by  Dr.  Dunca 
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the  stem  in  depending  spikes,  are  sessile,  and  have  a  funnel-shaped 
corolla  of  a  pale  yellow  color  on  the  edges,  and  variegated  with  dark 
purple  veins.  They  are  succeeded  by  capsules  containing  numerous 
small  kidney- shaped  black  seeds,  reticulated  on  the  surface. 

The  root  "is  a  long,  somewhat  branching,  tap-root,  rough  and  brown 
without,  but  white  within.  Its  juice,  like  that  of  other  parts  of  the 
plant,  exhales  a  rank  smell,  and  possesses  powerful  narcotic  proper- 
ties. From  its  resemblance  to  certain  edible  tap-roots,  and  particularly 
that  of  the  parsnip,  it  has  frequently  been  eaten  by  mistake,  and  pro- 
duced poisonous  effects. 

The  active  principle  of  henbane,  hyoscyamia,  is  described  by  Schroff 
as  an  amorphous,  semitransparent.  viscid  mass,  of  a  sharp,  biting, 
nauseous,  and  bitter  taste.     It  is  soluble  in  water,  alcohol,  and  ether. 

Extractum  Hyoscyami. — Extract  of  Henbane. 

This  extract  is  prepared  by  evaporating  the  expressed  juice  of  hy- 
oscyamus  leaves  to  a  proper  consistence. 

Extractum  Hyoscyami  Alcoholicum. — Alcoholic  Extract  op 
Henbane. 

This  preparation  is  made  by  the  percolation  of  diluted  alcohol 
through  powdered  leaves  of  henbane,  aud  the  evaporation  of  the 
product. 

Both  of  these  extracts  are  of  very  uncertain  strength,  and  often 
quite  inert.  The  latter  is,  however,  most  apt  to  be  of  good  quality. 
Their  average  dose  is  two  or  three  grains ;  and  in  all  cases  it  is  ad- 
visable to  increase  the  dose  rapidly,  but  by  degrees,  until  some  charac- 
teristic narcotic  phenomena  are  developed. 

Extractum  Hyoscyami  Fluidum. — Fluid  Extract  of  Henbane. 

A  mixture  of  two  measures  of  alcohol  to  one  of  water  is  used  to 
obtain  by  percolation  twelve  fiuidounces  of  tincture  from  sixteen  troy- 
ounces  of  powdered  henbane.  This  is  set  aside  until  two  pints  and 
a  half  more  of  tincture  is  obtained  by  a  similar  mixture.  The  latter, 
after  having  been  reduced  to  four  fiuidounces,  is  mixed  with  the  first 
product  and  filtered  through  paper.     Dose,  five  minims. 

Tinctura  Hyoscyami. — Tincture  of  Hyoscyamus. 

The  tincture  is  prepared  by  percolation,  with  four  troyounces  of 
powdered  henbane  leaves  in  diluted  alcohol  so  as  to  produce  two 
pints  of  tincture.  It  is  laxative  and  narcotic,  and  may  be  given  in 
the  dose  of  a  fluidrachm. 

Medical  History. — Hyoscyamus  has  been  recognized  as  a  medi- 
cinal agent  from  the  earliest  periods  of  medical  history.  Many  of  the 
ancient  writers,  indeed,  draw  distinctions  between  the  several  varieties 
of  the  plant  from  which  the  extract  is  procured,  condemning  two  of 
them  as  unfit  for  medicinal  purposes  on  account  of  their  virulent 
qualities.  One  of  these,  the  black,  is  that  most  generally  employed  at 
present,  while  in  France  this  variety,  and  also  the  white,  which  the 
ancients  alone  admitted  into  medicine,  are  used  as  possessing  identical 
properties.  Although  this  agent  was  never,  as  some  writers  state, 
entirely  disused,  it  nevertheless  fell  into  comparative  neglect  during 
the  eighteenth  century,  until  it  was  introduced  anew  to  the  confidence 
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of  physicians  by  the  publication  of  Storck  in  1762.  since  which  time 
it  lias  continued  to  hold  a  rank  among  narcotic  medicines. 

Action.  On  Animals.— As  its  name  implies,  hyoscyamus  may  be 
eaten  by  swine  with  impunity ;  it  is  also  said  to  be  innocuous  to  cows 
and  sheep,  while  deer,  barnyard  fowls,  and  fish  are  poisoned  by  it. 
According  to  Orfila's  experiments,  it  acts  upon  dogs  as  upon  the 
human  species.  Hyoscyamia  is  poisonous  to  rabbits,  although  twenty 
times  the  quantity  of  a 'strong  alcoholic  extract  does  not  injure  them. 

On  Man.— Whether  the  preparation  of  henbane  be  introduced  into 
the  stomach  or  bowels,  or  applied  to  the  denuded  cutis,  its  action  is  the 
same.  M.  Eatier1  and  Mr.  Judd2  have  described  the  effects  upon 
themselves  of  full  doses  of  this  medicine.  The  former  took,  fasting, 
ten  grains  of  a  carefully  prepared  alcoholic  extract.  After  the  lapse 
of  an  hour  he  experienced  headache,  which  became  rapidly  more 
severe,  pastiness  of  the  mouth,  and  a  savor  which  he  compared  to  that 
of  a  mixture  of  sweet  and  bitter,  and  which  masked  completely  the 
taste  of  sapid  bodies.  The  tongue  was  covered  with  white  fur  and 
the  throat  was  hot  and  dry,  the  skin  warm  and  halituous,  and  the 
pulse  slightly  accelerated.  A  short  slumber  followed,  on  awaking 
from  which  M.  Eatier  found  his  pupils  so  dilated  as  scarcely  to  leave 
a  trace  of  the  iris  visible ;  he  saw  imperfectly,  walked  with  a  tottering 
gait,  and  experienced  a  numbness  of  the  lower  limbs.  In  four  hours 
these  symptoms  had  disappeared,  except  the  dryness  and  bad  taste  in 
the  mouth,  which  continued  until  the  following  day.  In  Mr.  Judd's 
case  the  attention  was  chiefly  attracted  by  a  fluttering  movement  of 
the  heart,  and  a  corresponding  rapidity  and  smallness  of  the  pulse. 
The  sense  of  touch  was  also  very  much  impaired,  the  voluntary  mus- 
cles were  affected  with  spasmodic  jerkings  or  were  cramped,  while 
the  bladder  could  not  be  evacuated  except  by  repeated  efforts. 

The  experiments  of  Schroff,  the  results  of  which  will  now  be  given, 
appear  to  settle  very  conclusively  the  operation  of  hyoscyamus,  and  its 
peculiarities  as  compared  with  other  medicines  of  the  narcotic  class. 
Small  and  medium  doses  (1  to  4  grs.  of  the  ethereal  extract)  occasioned 
a  fall  of  twenty  or  thirty  strokes  in  the  pulse  within  the  first  two  or 
three  hours,  and  the  more  rapidly  the  larger  the  dose.  But,  on  the 
other  hand,  the  larger  the  dose  the  more  speedily  reaction  occurred, 
and  the  pulse  resumed  its  original  rate,  or  became  still  more  frequent. 
Even  small  doses  occasioned  disturbance  of  the  head,  dryness  of  the 
mouth  and  fauces,  and  a  sense  of  weariness ;  larger  quantities  pro- 
duced dulness  and  sleepiness;  still  larger  ones,  a  sort  of  coma  vigil, 
or  a  heavy,  deep  sleep,  disturbed  by  frightful  dreams;  sometimes  de- 
cided headache,  dizziness,  deafness  or  buzzing  in  the  ears,  feebleness 
of  vision,  making  it  impossible  to  distinguish  printed  letters;  a  mor- 
bid sensitiveness  of  the  eye  to  light;  an  impaired  sense  of  smell,  while 
that  of  taste  remained  unaltered;  and  an  inability  to  fix  the  attention, 
which  sometimes  continued  for  two  days.  The  muscular  debility  and 
swimming  in  the  head  made  walking  difficult,  and  the  dryness  of  the 
throat  rendered  swallowing  almost  impossible,  while  the  voice  became 

1  Arch.  Generates  de  Med.,  i.  307.  2  Lancet,  i.  776. 
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hoarse  or  harsh,  and  the  skin  dry  and  cool.     On  the  day  following 
the  experiments  there  was  diarrhoea,  and  nausea  with  straining,  and  a 
arge  of  bloody  mucus  from  the  nose. 

These  phenomena  closely  resemble  such  as  are  produced  by  bella- 
donna, vet  they  differ  sensibly  in  the  absence  of  any  action  upon  the 
sphincter  ani  muscle  and  of  that  peculiar  propensity  to  laugh  and  dance 
which  the  latter  agent  occasions.  They  differ  strikingly  from  those  of 
opium  in  respect  of  the  relaxing  influence  on  the  bowels  and  the  com- 
paratively feeble  narcotic  powers  of  hyoscyamus.  The  comparative 
action  of  hyoscyamia,  atropia,  and  daturia  is  of  particular  interest. 
Thev  all  dilate  the  pupils,  and  produce  dryness  of  the  mouth,  throat, 
and  air-passages ;  occasion  fulness  of  the  head,  giddiness,  hallucinations, 
and  delirium;  in  small  doses  reduce  the  frequency  and  force  of  the 
pulse,  and  in  large  ones  speedily  restore  it  to  its  original  rate  or  carry 
it  still  higher.  But  their  degrees  of  action  are  different,  hyoscyamia 
g  the  most  powerful  when  applied  locally  to  dilate  the  pupil,  but 
in  all  other  respects  feebler  than  the  other  two  agents.  They  differ, 
as  to  the  nature  of  their  action  in  several  particulars.  Daturia 
and  atropia  almost  always,  in  large  doses,  occasion  a  scarlatinoid 
eruption  on  the  skin ;  but  hyoscyamia  exceptionally  only.  Atropia 
and  daturia.  in  large  doses,  always  excite  an  ecstatic  or  even  maniacal 
delirium,  with  a  strong  propensity  to  rapid  motion  and  every  sort  of 
extravagant  act,  in  spite  of  a  real  debility  and  tendency  to  fall,  but 
hyoscyamia  only  does  so  exceptionally,  and  when  the  dose  of  it  is 
very  excessive.  If  the  accounts  given  below  can  be  relied  on,  it  tends 
to  excite  pugnacity  rather  than  hilarity.  Daturia  and  atropia  cause 
relaxation  of  the  sphincters  of  the  bladder  and  rectum,  and  also  of 
the  iris;  but  hyoscyamia  affects  the  former  muscles  less,  and  the  latter 
more,  than  they.  The  two  first  named  alkaloids,  which  are  identical 
in  their  action,  as  they  are  also  in  their  chemical  relations,  are  there- 
fore different  from  hyoscyamia,  since  its  physical,  as  well  as  its  physio- 
logical qualities  are  unlike  theirs. 

In  very  large  doses,  hyoscyamus  occasions  such  distinct  and  remark- 
able symptoms  as  to  have  been  described  by  medical  writers  in  every 
Hippocrates,  in  his  treatise  on  the  diseases  of  women,  and  Diosco- 
rides  state  that  it  is  capable  of  exciting  delirium,  which  the  last-named 
writer  very  aptly  compares  to  the  delirium  of  drunkenness.  Scribo- 
nius  Largus  calls  the  medicine  altercum,  because,  as  he  remarks,  it 
gives  rise  to  garrulous  delirium,  with  altercation.1  Wepfer*  relates 
an  extraordinary  account  of  the  effects  produced  by  the  roots  of 
yamus  niger  on  the  inhabitants  of  a  monastery,  who  had  eaten 
them  for  supper  by  mistake.  Soon  after  retiring  many  of  the  monks 
were  seized  with  vertigo,  dryness  and  heat  of  the  fauces,  contortions 
of  the  trunk,  and  disorder  of  the  limbs.  At  matins  one  imagined 
that  he  had  to  read  the  service  for  the  dying ;  another  fancied  he  was 
cracking  nuts,  and  pretended  to  throw  the  empty  shells  away.  Among 
those  who  reached  the  chapel  some  could  not  read,  others  read  what 
was  not  in  the  book,  and  to  others  the  letters  appeared  to  be  running 

1  See  also  Huffman,  i.  200,  223.  2  Cicut.  Aquat    Hist,  et  Noxjb. 
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about  the  page.  In  another  case,  recorded  in  the  Ephernerides  Car. 
Nat.,  two  female  servants,  who  had  to  prepare  and  apply  repeatedly 
a  fomentation  of  henbane  leaves  to  their  mistress,  were  seized  with 
delirium  and  vomiting;  they  quarrelled,  and  at  last  came  to  blows. 
Still  another  instance  of  the  sort  is  contained  in  the  same  work.  Two 
apothecary's  apprentices,  who  were  drying  henbane  seeds  upon  a  stove 
which  grew  too  hot,  became  intoxicated  by  the  poisonous  fumes,  made 
extravagant  gestures,  and  at  length  fell  to  fighting.  One  of  them 
subsequently  was  attacked  with  vomiting  and  purging;  he  laughed, 
danced,  and  sang  ;l  and  for  some  weeks  afterwards  complained  of  de- 
pression of  spirits,  debility,  giddiness,  and  headache. 

Such  maniacal  excitement  is  not,  however,  of  ordinary  occurrence 
after  an  overdose  of  hyoscyamus.  More  commonly  there  are  fulness 
and  heat. of  the  head,  flushing  of  the  face,  injection  of  the  eyes,  and 
cerebral  excitement  manifested  by  indistinct  or  clouded  vision,  and 
sometimes  total  blindness,  giddiness,  delirium,  and  hallucinations. 
Sometimes  natural  objects  assume  a  grotesque  appearance,  or  the 
field  of  vision  is  filled  with  luminous  figures.  There  is  little  or  no 
inclination  to  sound. sleep,  but  a  sort  of  somnolence  with  incoherent 
mutterings,  like  that  which  is  so  common  in  typhus  fever.  Sometimes 
the  hearing  is  lost.  The  pupils  are  usually,  but  not  always,  dilated, 
the  muscles  of  the  throat  and  chest,  and  of  the  lower  limbs,  may  be 
affected  with  tetanic  rigidity,  or  clonic  spasms,  and  there  is  a  more  or 
less  complete  loss  of  power  in  the  same  parts,  which  is  apt  to  continue 
after  the  attack.  Aphonia  is  by  no  means  uncommon.  General  sen- 
sibility is,  in  most  cases,  very  much  impaired,  while  at  the  same  time 
there  may  be  severe  neuralgic  pains  in  the  course  of  the  principal 
nervous  trunks.  The  skin  may  be  cool  and  clammy,  and  is  apt  to  be 
bathed  in  perspiration,  which  is  sometimes  cold,  when  a  large  dose 
of  the  drug  has  been  taken ;  the  face  is  also  pale,  and  the  lips  pur- 
plish, but  smaller  quantities,  exhibited  for  several  days  in  succession, 
more  frequently  render  the  skin  dry  and  itching,  or  produce  a  papular 
eruption  upon  its  surface.  Sometimes  the  tongue  is  paralyzed  and  the 
pharynx  spasmodically  contracted.  Dr.  Craik,  of  Montreal,  describes 
the  eruption  in  a  case  observed  by  him,  as  "  a  bright  scarlet  redness 
of  the  whole  surface,  exactly  resembling  that  of  scarlatina."2  Vomiting 
and  diarrhoea,  with  colicky  pains,  are  of  usual  occurrence.  Death 
may  ensue  upon  the  graver  symptoms  which  have  been  enumerated, 
but,  considering  their  formidable  appearance,  this  termination  is  com- 
paratively rare. 

The  dose  which  may  be  considered  as  poisonous  is  very  uncertain. 
As  Orfila  long  ago  pointed  out,  the  extract  of  henbane  sometimes 
appears  to  be  perfectly  inert.  Mr.  Donovan  took  an  ounce  of  the 
tincture  of  the  leaves,  and  M.  Ilirtz  administered  from  seven  to 
twelve  grains  of  the  extract,  with  little  or  no  perceptible  effect; 
hence  Mr.  D.  expressed  the  opinion  that  the  tincture  of  the  leaves  of 
hyoscyamus  should  be  expunged  from  the  Pharmacopoeia.     His  sug- 

1  A  case  in  which  these  symptoms  occurred  is  reported  by  Shillizi,  Arch.  Gen  Mai 
1854,  p.  604.  '         ' 

-  Rakkimo'h  Abst.  (Am.  eJ.),  No.  28,  p.  134. 
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gestion  has  not,  however,  been  acted  upon  in  Great  Britain,  or  in  this 
country.  On  the  other  hand,,  very  small  doses  of  the  extract  occa- 
sionally produce  symptoms  of  poisoning.  Thus,  in  a  case  related  by 
Dr.  Keating,  they  were  produced  by  a  single  dose  of  three  grains, 
and  that  in  a  woman  who,  within  the  previous  fortnight,  had  taken 
very  large  quantities  of  opium.  In  another,  mentioned  by  Dr.  Rus- 
chenberger,  four  grains  occasioned  them.1 

Administered  by  the  rectum,  hyoscyamus  may  give  rise  to  symp- 
toms of  poisoning.  A  female  affected  with  organic  uterine  di- 
injected  into  the  rectum  a  decoction  of  the  plant.  Instantaneously 
she  was  attacked  with  giddiness  and  confusion  of  sight,  she  talked  at 
random,  and  presently  fell,  exhausted.  Eemedies  were  at  once  em- 
ployed, but  the  effects  of  the  poison  were  manifested  for  several 
months  in  great  disorder  of  the  nervous  system.2 

Schroff's  experiments  with  hyoscyamia  show  that  it  produces  dry- 
ness of  the  mouth  and  throat,  lowers  the  pulse,  dilates  the  pupils,  and 
induces  sleep.  He  states  that  in  the  dose  of  a  five-thousandth  part  of 
a  gramme  (about  gr.  ^-g)  it  reduced  the  pulse  from  79  to  18 ;  and  he 
gives  as  the  average  medicinal  dose  from  one-sixtieth  to  one-twentieth 
of  a  grain. 

Eemedial  Employment. — The  ancients  made  use  of  hyoscyamus  in- 
ternally to  palliate  cough,  and  with  a  view  of  controlling  hemorrhages 
particularly  from  the  uterus,  but  they  employed  it  much  more  exten- 
sively as  a  topical  anodyne  in  earache,  toothache,  gout,  and  glandular 
inflammations.3  Beyond  this,  and  its  recommendation  for  epilepsy  and 
dysentery,  scarcely  any  extension  was  given  to  its  employment  until 
the  time  of  Storck,  who  vaunted  its  virtues  in  convulsions,  internal 
spasms,  palpitation  of  the  heart,  mania,  and  melancholy,  difficulty  of 
expectoration,  haemoptysis,  epilepsy,  and  chronic  headache.4  As  hap- 
pens in  the  case  of  all  new  remedies,  the  vogue  of  hyoscyamus  was  at 
first  unbounded,  and  the  assertions  of  Storck  met  with  ready  confir- 
mation in  all  countries.  But,  as  occurs  in  other  cases  too,  more 
cautious  and  prolonged  observation  detracted  not  a  little  from  the 
fame  of  the  newly-discovered  panacea.  Its  activity  no  one  could  deny, 
nor  doubt  the  reality  of  the  symptoms  which  large  doses  of  the  drug 
produced ;  but  to  admit  that  it  was  a  poison,  on  the  one  hand,  and  on 
the  other,  to  concede  its  therapeutical  powers,  are  two  independent 
propositions,  each  of  which  must  stand  upon  its  own  proofs,  and  the 
latter  has  been  strongly,  and  upon  apparently  good  grounds,  contested. 
Greding  determined  by  numerous  experiments  that  if  in  some  in- 
stances the  main  disease  was  palliated,  and  in  others  certain  trouble- 
some symptoms  disappeared,  these  advantages  were  insignificant  when 
compared  with  the  mischances  attributable  to  the  medicine. 

Ratier,  who  has  given  the  results  of  the  experiments  instituted  by 
Professor  Fouquier  upon  patients  affected  with  epilepsy,  Irysteria,  hypo- 
chondriasis, neuralgia,  lead-colic,  acute  articular  rheumatism,  and  can- 
cer of  the  uterus  or  bowels,  came  to  the  following,  among  other  con- 

•  Am.  Jour,  of  Med.  Sci  .  July,  1858,  p.  96.    _  2  Abeille  Med.,  x.  316. 

3  Adams,  Comment,  on  Paul.  iEginet.,  vol.  iii.  p.  386.         4  Ratihk,  art.  cit. 
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elusions:  1st.  That  henbane  is  not  as  powerful  a  remedy  as  had 
before  been  supposed ;  2d.  That  many  cures  are  attributed  to  it  which 
the  smallness  of  the  dose  prescribed  renders  incredible;  3d.  That 
positive  indications  for  its  use  are  still  wanting;  4th.  That  it  is  impro- 
per  in  cerebral  affections;  oth.  That  it  possesses  no  uniform  or  direct 
control  over  nervous  disorders;  and  6th.  That  it  is  not  a  soporific. 
With  the  last  statement  Dr.  Chapman's  experience  agrees.  He  found, 
however,  that  it  sometimes  disposes  to  rest  by  easing  pain  or  soothing 
irritation.1  The  foregoing  results  of  experiments  carefully  conducted 
by  competent  observers,  ought  to  be  borne  in  mind  in  estimating  the 
opinions  of  authors  upon  the  efficacy  of  henbane  in  particular  diseases. 
These  will  now  be  summarily  reviewed. 

Neurosis. — Mayerne,  Storck,  Gilibert,  and  others  affirm  that  hyos- 
cyamus is  a  valuable  means  of  curing  epilepsy,  but,  besides  the  fact  that 
no  less  has  been  alleged  of  a  multitude  of  other  agents,  we  have  the 
counter  evidence  of  Scardona  and  Tissot,  that  the  remedy  is  always 
dangerous,  and  that  if  it  temporarily  suspends  the  attacks,  they  after- 
wards return  more  violently  :  Greding,  moreover,  testifies  that  among 
fourteen  epileptics  treated  by  it,  the  luckiest  were  they  to  whom  it 
did  no  mischief.2  In  mania,  for  which  it  was  recommended  on  the 
principle  of  substitution,  no  recent  writer  of  authority  commends  it. 
There  is  more  show  of  its  utility  in  the  opposite  state  of  mental  dis- 
order, or  hypochondriasis,  for  which  Frank  regards  it  as  a  valuable 
remedy,  and  Dr.  Sigmond  thinks  that  in  this  disease  it  is  particularly 
adapted  not  only  to  procure  sleep,  but  to  soothe  the  disordered  spirits 
with  more  quickness  and  certainty  than  anything  else.  Whyte  men- 
tions it  as  a  succedaneum  to  opium,  although  inferior,  and  directs  from 
a  grain  and  a  half  to  three  or  four  grains  of  the  extract,  night  and 
morning,  for  the  purpose  of  quieting  nervous  and  hysteric  symptoms, 
when  opium  confines  the  bowels.3 

Neuralgia  and  other  Painful  Affections. — In  facial  neuralgia,  pills 
consisting  of  one  grain  of  extract  of  henbane,  and  one  of  oxide  of 
zinc,  were  greatly  extolled  by  Meglin.  Their  dose  was  increased 
daily,  until  the  sight  became  affected,  or  they  disagreed  with  the  sto- 
mach. An  attempt  has  been  made  to  show  that  the  alleged  activity 
of  the  medicine  resided  in  its  vegetable  ingredient,  but  the  very  insig- 
nificant success  which  has  attended  its  administration  by  other  hands 
than  the  inventor's  diminishes  the  interest  of  this  question.  A  poultice 
of  the  fresh  leaves  of  henbane  is  useful  in  calming  neuralgic  as  well 
as  other  pains,  but  has  no  superiority  over  that  made  with  stramonium 
leaves,  and  is  not,  perhaps,  equal  to  other  forms  of  narcotic  fomenta- 
tion. All  severe  local  pains  of  the  paroxysmal  sort  are  much  more 
amenable  to  opium  given  internally,  conjointly  with  analogous  appli- 
cations to  the  affected  part ;  but  where  an  anodyne  must  be  taken  ha- 
bitually, and  there  is  any  peculiar  morbid  susceptibility  to  the  effects 
of  opium,  hyoscyamus  may  be  advantageously  substituted.  Under 
these  circumstances,  and  provided  no  febrile  excitement  or  headache 

1  Op.  cit.,  art   Hyoscyamus.  2  Tissot,  CEuvres,  vol.  x.  p.  338. 

*  Obs.,  &c,  On  Nervous  Disorders,  p.  363. 
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"be  present,  it  frequently  merits  the  encomium  of  Dr.  Christison,  who 

states  that  it  allays  pain,  soothes  excitability,  and  induces  soft  refresh- 
ing sleep;  the  last,  as  we  believe,  only  because  it  has  fulfilled  the  pre- 
vious conditions.  The  anodyne  properties  of  henbane  may  also  be 
usefully  employed  for  correcting  the  tendency  to  gripe,  which  belongs 
to  the  resinous  and  some  other  purgatives.  For  occasional  catharsis, 
the  association  of  the  principal  medicine  with  laudanum  is  preferable, 
but  hvoscyamus  enters  more  appropriately  into  the  composition  of 
those  pills  and  other  forms  of  laxative  medicines  which  are  intended 
to  be  used  habitually.  By  the  Germans,  it  is  employed  almost  to  the 
exclusion  of  opium,  in  the  diseases  of  children. 

Hemorrhages,  dr. — There  are  three  conditions  in  which,  hvoscyamus 
has  been  recommended  as  a  medicine  of  great  utility ;  these  are  local 
inflammation,  hemorrhage,  and  glandular  swelling  or  degeneration. 
It  cannot  be  pretended  that  it  possesses  any  specific  influence  over  the 
first  two  disorders,  nor  any,  indeed,  which  is  not  referable  to  its  ano- 
dyne properties,  and  these,  it  is  believed,  are  also  quite  sufficient  to 
account  for  its  alleged  resolvent  power.  For  nothing  is  better  estab- 
lished than  that  the  tendency  of  pain  in  a  part  is  to  hasten  and  aggravate 
the  morbid  processes  of  which  it  is  the  seat.  However  this  may  be, 
opium  is  incomparably  superior  to  henbane  in  the  affections  referred 
to.  The  property  which  hvoscyamus  has  of  dilating  the  pupil  is  em- 
ployed for  the  purpose  of  exploring  the  interior  of  the  eye,  breaking  up 
adhesions  in  iritis,  and  facilitating  operations  for  cataract.  In  this  re- 
spect, according  to  Schroff,  it  is  superior  to  stramonium  and  belladonna, 
acting  more  quickly  and  intensely,  and  maintaining  the  dilatation  for 
a  longer  time.  Its  solubility  in  water  also  renders  it  preferable  to  the 
other  mydriatics.  A  solution  that  will  keep  without  decomposition, 
and  is  strong  enough  for  the  purpose  in  question,  may  be  made  with 
one  part  of  hyoscyainia  to  one  thousand  of  distilled  water  and  ten  of 
alcohol. 

The  treatment  of  poisoning  by  hyoscyamus  is  nearly  the  same  as 
that  recommended  for  poisoning  by  belladonna  and  stramonium.  Eme- 
tics, the  stomach  pump,  warmth  to  the  extremities,  cold  to  the  head, 
and  if  stupor  supervenes,  internal  and  external  stimulants,  may  all  be 
directed.  When  the  poison  has  all  been  evacuated,  acid  drinks  are 
recommended  to  be  given,  and  opium  first  as  a  direct  antidote,  and 
afterwards  to  quiet  the  nervous  agitation  which  remains. 

If,  now,  it  were  required  to  express  in  a  summary  manner  the  the- 
rapeutic value  of  hyoscyamus,  as  deduced  from  the  considerations 
which  have  been  presented,  the  statement  need  be  very  brief.  In 
every  case  to  which  opium  and  lryoscyamus  are  equally  applicable, 
the  former  is  infinitely  to  be  preferred ;  where  opium  under  no  form 
and  in  no  combination  can  be  tolerated,  its  anodyne  effects  may  be 
imperfectly  produced  by  hyoscyamus ;  as  a  corrective  to  the  irritant 
properties  of  several  cathartics,  when  it  is  necessary  to  administer 
them  repeatedly,  hyoscyamus  is  preferable  to  opium,  as  having  no 
tendency  to  confine  the  bowels;  as  a  means  of  dilating  the  pupil  h 
cyamus  is  superior  to  all  other  agents.  This  is,  indeed,  a  brief  cataL 
of  virtues  compared  with  what  have  been  often  ascribed  to  hyoscyamus, 
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but  a  close  scrutiny  of  the  evidence  in  its  favor  will,  we  believe,  admit 
no  more. 

Administration  and  Dose. — Hyoscyamus  is  administered  in  sub- 
stance, extract,  and  tincture.  The  first  is  not  a  usual  mode  in  this 
country,  but  if  preferred,  from  five  to  ten  grains  of  the  powdered 
leaves  or  seeds  may  be  given.  Of  the  officinal  extract,  the  minimum 
dose  is  about  two  grains,  and  of  the  tincture,  one  or  two  fluidrachms. 
But,  as  Alston  long  ago  said,  "the  dose  of  henbane  is  uncertain," 
more  uncertain  than  that  of  any  other  narcotic.  In  every  case,  there- 
fore, where  it  is  proposed  to  employ  it  frequently,  a  small  quantity 
should  be  prescribed  at  short  intervals,  and  continued  until  a  decided 
impression  is  made.  By  this  experiment  alone  is  it  possible  to  gradu- 
ate the  dose  according  to  the  patient's  susceptibility  or  to  the  strength 
of  the  preparation  employed. 

BELLADONNA  F  O  LI  U  M.  — Belladonna  Leaf. 
BELLADONNA  RAD  I X.— Belladonna  Root. 

Description. — Atropa  Belladonna,  also  called  Solanum  maniacum, 
S.  somniferum,  S.  lethale,  is  a  plant  of  the  natural  family  of  Solanaceae. 
Its  native  country  is  Southern  Europe,  but  it  flourishes,  when  culti- 
vated, in  the  United  States.  It  generally  grows  in  shaded  places, 
along  ditches,  hedges,  and  ruined  walls.  The  plant,  which  is  much 
admired  for  its  beauty,  has  a  perennial  herbaceous  stem  of  a  purplish 
color,  cylindrical,  branched,  somewhat  tomentose,  and  three  or  four 
feet  in  height.  The  upper  leaves  are  in  pairs,  the  lower  alternate, 
oval,  pointed  at  both  ends,  soft,  of  a  dark-green  color  above,  but 
lighter  beneath.  The  flowers  are  axillary,  pedunculated,  and  form 
cylindrical  purple  bells.  They  are  succeeded  by  a  berry  which  is  at 
first  green,  then  red,  and,  when  ripe,  of  a  dark-purple  color,  and 
closely  resembles  a  cherry  in  appearance.  It  contains  in  two  separate 
cells  a  number  of  kidney-shaped  seeds,  and  its  juice  has  a  sickly 
sweetish  taste.  The  root  is  fleshy  and  creeping.  All  parts  of  the  plant 
exhale  a  nauseous  and  rank  odor,  and  are  pervaded  by  its  narcotic 
principle.  * 

The  active  properties  of  belladonna  depend  upon  atropia,  an  alka- 
loid principle,  which  was  discovered  by  Brandes,  and  stated  by  him 
to  exist  in  the  form  of  a  malate.  It  is  very  soluble  in  alcohol,  some- 
what less  so  in  ether,  and  it  requires  five  hundred  parts  of  cold  water 
for  solution. 

Extractum  Belladonnae. — Extract  of  Belladonna. 

This  preparation  is  the  inspissated  expressed  juice  of  the  leaves. 
Its  average  dose  for  an  adult  is  one-quarter  of  a  grain,  and  for  infants, 
not  more  than  one-twentieth  of  a  grain  should  be  administered  at  first. 

Extractum  Belladonnae  Aleoholieum. — Alcoholic  Extract  op 
Belladonna. 

It  is  prepared  by  percolation  and  evaporation.     Its  dose  is  the  same 
as  that  of  the  watery  extract. 
46 
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Tinctura  Belladonnae. — Tincture  of  Belladonna. 

This  tincture  is  usually  prepared  by  percolation,  and  when  made 
from  fresh  leaves,  is  an  active  preparation.  It  is  less  used  than  the 
extract,  but  may  be  given  in  doses  of  fifteen  or  twenty  drops. 

Atropiae  Sulphas.— Sulphate  of  Ateopia. 

This  preparation  is  made  by  saturating  an  ethereal  solution  of  atropia 
with  sulphuric  acid,  and  evaporating  to  dryness.  It  is  a  white,  slightly 
crystalline  powder.  This  is  too  potent  a  medicine  for  general  admin- 
istration. With  due  caution,  however,  it  may  be  given  in  the  dose  of 
from  one-fiftieth  to  one-twentieth  of  a  grain,  and  from  one-thirtieth  to 
one-twentieth  of  a  grain  may  be  applied  endermically. 

History. — Belladonna  was  so  called  by  the  Venetians,  because, 
according  to  some  writers,  it  entered  into  the  composition  of  a  cosmetic 
employed  by  the  Italian  ladies.  Others  will  have  it  that  the  visions 
of  beautiful  women  which  it  sometimes  excites,  conferred  its  name 
upon  the  plant.  Its  popular  name  (Deadly  Nightshade),  which  is  of 
German  origin,  is  probably  derived  from  the  poisonous  qualities  with 
which  every  part  of  the  plant  is  endowed. 

Most  commentators  agree  that  Srpv^os  ixavixo;  of  Theophrastus  was 
belladonna,  but  no  authentic  notice  of  belladonna,  under  that  name, 
occurs  in  medical  literature  before  the  sixteenth  century.  For  one 
hundred  and  fifty  years  longer  it  is  chiefly  referred  to  by  writers  as  a 
poison,  under  the  name  of  solarium  furiosum,  a  title  derived  from  the 
peculiar  delirium  which  it  excites  when  given  in  excessive  doses.  In 
the  latter  half  of  the  seventeenth  century,  it  began  to  be  recommended 
as  a  resolvent  and  anodyne  in  cases  of  cancer,  by  many  German,  and 
several  English  physicians,1  and  towards  the  close  of  the  eighteenth 
century  it  came  into  general  use  as  a  remedy  for  spasmodic  and  other 
nervous  disorders. 

Action.  On  Animals. — Mr.  Anderson,  according  to  Pereira,  states 
that  blackbirds  eat  the  berries  of  belladonna  with  impunity;  but  M. 
Flourens  found  that  birds  fed  by  him  with  this  substance  became 
blind.  On  examining  them  after  death  he  observed  that  the  cranium 
was  stained  red  opposite  the  corpora  quadrigemina,  from  which,  and 
from  its  effect  upon  the  sight,  he  concluded  that  these  nervous  ganglia 
were  chiefly  acted  upon  by  the  poison.2  Ilerbivorous  animals  do  not 
appear  to  be  affected  by  devouring  any  part  of  the  plant,  if  we  may 
judge  by  experiments  performed  upon  the  horse,  the  ass,  and  the 
rabbit.  The  active  principle  of  the  plant  was  discovered  in  the  urine 
of  the  rabbit,  showing  that  the  animal  had  escaped  danger  by  elimina- 
ting, and  not  by  assimilating,  the  poison.  Bouchardat  fed  two  rabbits 
for  a  month  exclusively  on  belladonna  leaves,  without  any  harm  to 
them.  The  berries  of  belladonna  administered  by  Orfila  to  dogs 
produced  no  result,  but  these  animals  were  readily  poisoned  by  the 
extract  taken  into  the  stomach,  or  injected  into  the  veins,  and  exhibited, 
along  with  dilated  pupils,  the  symptoms  already  described  as  belong- 
ing to  narcotic  poisoning  in  quadrupeds.  According  to  Reisinger, 
experiments  with  atropia  have  produced  similar  results,  when  it  was 

i  Spkengel,  Hist.,  &c,  toI.  v.  p.  478.  2  Rechercbes,  &c,  1824. 
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given  in  doses  even  of  a  single  grain.'  Bouchardat  on  one  occasion 
introduced  a  grain,  and  on  another,  three  grains  of  atropia  into  the 
cellular  tissue  of  a  rabbit's  limb,  but  no  poisoning  resulted.  But  when 
dogs  were  subjected  to  similar  experiments  they  became  agitated, 
and  were  unable  to  stand  up,  or  to  walk  without  stumbling.  When 
two  grains  of  atropia  were  injected  into  the  crural  vein  of  a  dog,  the 
animal  uttered  a  shrill  howl  and  fell  stiff"  and  apparently  dead  upon 
the  ground,  but  recovered  in  five  or  six  minutes  sufficiently  to  walk 
across  the  room.     After  some  hours  of  rest  the  symptoms  disappeared.2 

On  Mem. — In  very  small  doses,  the  only  effect  of  belladonna  is  to 
produce  dilatation  of  the  pupils.  In  somewhat  larger  quantities, 
particularly  if  administered  for  several  days  in  succession,  it  occasions 
dryness  of  the  fauces,  and  in  some  instances  gives  rise  to  a  reddish 
efflorescence  on  the  skin.  These  symptoms  may  all  appear  without 
the  slightest  disturbance  of  the  cerebral  functions. 

The  effects  of  larger  doses  of  belladonna  can  best  be  learned  from 
an  analysis  of  the  symptoms  which  have  been  observed  in  poisoning 
by  this  substance.  Examples  of  this  accident  are  very  numerous,  and 
have  generally  arisen  from  eating  the  berries  of  the  nightshade, 
which  are  not  unlike  cherries,  and  have  a  rather  pleasant,  although 
mawkish  taste. 

The  absorption  of  the  active  principle  of  belladonna  by  the  skin 
was  evident  in  the  cases  referred  to  below,  in  which  the  medicine  was 
applied  in  the  vicinity  of  the  eye.  Other  cases  are  recorded  of  even 
more  marked  effects  from  a  similar  cause.  Thus,  Dr.  Lyman  states 
that  having  applied  a  belladonna  plaster,  measuring  two  inches  by 
four,  to  the  chest  of  a  nervous  female,  it  produced  all  the  usual  symp- 
toms of  poisoning  by  this  substance,  including  a  reduction  of  the  pulse 
to  twenty-eight  in  a  minute.  The  symptoms  continued  in  some  degree 
during  four  or  five  days.3  The  phenomena,  however,  differ  widely 
in  different  cases.  Dr.  Jenner  states  that  a  belladonna  plaster,  six  by 
nine  inches  in  size,  having  been  applied  to  the  loins  of  a  man  where 
the  skin  was  affected  with  minute  pustules  and  ulcers,  he  was  seized 
with  an  urgent  desire  to  urinate,  and  great  loss  of  power  in  the  lower 
limbs,  while  he  articulated  continually,  but  uttered  no  sound.  The 
pulse  was  full  and  strong,  and  between  80  and  90."  A  case  is  reported 
in  which  a  small  dog,  applied  to  the  breast  of  a  nursing  woman  who 
had  taken  a  poisonous  dose  of  belladonna,  was  instantly  attacked  with 
spasms.5 

Effects  on  the  Nervous  System.  A  sense  of  tightness  or  pain  is  first 
felt  in  the  frontal  region  and  in  the  iyes,  there  is  confusion  of  thought, 
with  giddiness,  a  feeling  of  intoxication,  and  noises  in  the  ears.  The 
sight  becomes  confused,  and  objects  are  seen  as  through  a  mist,  or 
they  are  mistaken  for  very  different  ones.  Spectral  illusions  are  not 
untrequent.  They  are  usually  of  a  pleasing  character :  images  of 
diamonds  and  other  precious  stones,  flashes  of  many-colored  lights, 
birds  of  brilliant  plumage,  and  insects  with  enamelled  wings.     Occa- 

1  Arch.  Gi'n.,  t.  xviii.  p.  300.  2  Annuaire  de  Thgrap.,  1849,  p.  14. 

3  Host.  Med.  and  Surg.  .lour.,  Jan.  1857,  p.  451. 

4  Times  and  Uaz.,  Nov.  Is5ti,  p.  513.  6  N.  Y.  Jour,  of  Med.,  Jan.  1854,  p.  94. 
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sionally  there  is  total  blindness,  even  of  several  days'  duration.  The 
mind  is  agitated  and  excited  by  a  train  of  extravagant  ideas :  there 
is  often  decided  delirium,  and  nearly  always  of  a  gay  description, 
which  either  prevents  sleep  entirely  or  permits  only  broken  slumbers 
disturbed  by  fantastic  dreams.  It  is  remarkable  that  the  patient  may 
be  quite  conscious  of  his  visual  illusions  and  his  delirium,  but  without 
bavin o-  the  power  to  prevent  the  one  or  control  the  other. 

In  certain  cases  familiar  persons  around  the  patient  are  not  recog- 
nized, and  are  called  by  wrong  names,  the  old  and  decrepit  are  ad- 
dressed as  young  and  beautiful,  and  even  inanimate  objects  are  mis- 
taken for  one  another.  This  singular  delirium  has  been  compared  to 
somnambulism.  It  is  recorded  of  a  tailor,  who  had  used  an  injection 
of  belladonna,  that  he  remained  on  his  shopboard  for  fifteen  hours, 
sewing  with  great  apparent  earnestness,  using  all  the  gestures  which 
his  business  requires,  and  moving  his  lips  as  if  speaking,  yet  the 
whole  of  the  time  perfectly  insensible.1  Dr.  Simpson  mentions  a  lady 
who,  under  the  influence  of  an  overdose  of  belladonna,  appeared  as  if 
in  the  act  of  dressing  her  hair  for  hours.2  Some  of  the  most  frightful 
cases  of  suicidal  and  destructive  impulse  are  declared  to  have  had 
their  origin  in  the  use  of  belladonna,  even  where  a  predisposition  to 
insanity  did  not  exist.  It  is  asserted  that  when  tic  douloureux  has 
been  suddenly  stopped  by  belladonna,  this  form  of  madness  was  deve- 
loped.3 But,  in  general,  poisonous  doses  of  the  drug  give  rise  to  ac- 
tive, and,  for  the  most  part,  joyous  delirium  with  laughter,  running, 
&c,  although  there  is  in  reality  great  loss  of  muscular  power.  A  re- 
markable fact  observed  in  some  cases  of  poisoning  by  belladonna,  is 
the  degree  of  anaesthesia  which  it  produced.  Of  this  a  striking  exam- 
ple is  afforded  by  a  man  who  swallowed,  by  mistake,  an  enormous 
dose  of  the  watery  extract  of  this  plant.  For  several  days  the  skin 
remained  so  insensible  that  it  could  be  pinched  or  pricked  without 
pain.4  In  most  fatal  cases,  sopor  succeeds  delirium,  or  may  even 
occur  without  being  preceded  by  excitement;  there  is  muscular  re- 
laxation, a  red  and  tumid  face,  injection  of  the  conjunctiva,  and  a  fre- 
quent or  else  a  very  infrequent  pulse.  In  some  cases,  convulsions  are 
the  immediate  precursors  of  death.  But  in  poisoning  by  belladonna 
narcotism  is  the  exception,  not  the  rule. 

Effects  on  the  Muscular  System.  The  vertigo  produced  by  belladonna 
is  accompanied  by  a  remarkable  disorder  of  the  muscular  system  ; 
the  gait  is  unsteady  and  staggering,  there  is  a  sense  of  numbness  in 
the  limbs,  with  trembling,  and  jerking  movements ;  the  patient  uncon- 
sciously runs  against  objects  that%re  in  his  way,  and  on  attempting  to 
use  his  hands,  finds  that  it  is  impossible  to  control  their  motions,  or 
to  seize  small  articles,  and  he  is  apt  to  catch  at  imaginary  objects. 
The  involuntary  muscles  are  not  less  affected.  The  pupil  is  largely 
and  immovably  dilated,  the  eye  is  prominent  and  extremely  brilliant; 
the  voice  is  sometimes  lost,  or  the  sounds  uttered  are  inarticulate; 
■deglutition  is  difficult  or  impossible;  there  is  often  a  singular  difficulty 

1  Jour,  of  Psychol.  Med.,  i.  304.  2  Edinb.  Monthly  Jour.,  July,  1858,  p.  79. 

»  Ibid.,  p.  303.  *  Lond.  Med.  Gaz.,  June,  1848. 
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in  voiding  the  urine,  which  appears  to  be  owing  to  a  partial  paralysis 
of  the  bladder;  often  involuntary  discharges  both  of  urine  and  fasces 
take  place.  There  is  sometimes  complete  paralysis  of  the  levator  pal- 
pebral su  pen  'or  is,  which  has  been  known  to  continue  for  months.  The 
dilatation  of  the  pupil  produced  by  belladonna  and  atropia  is  differ- 
ently explained  by  experimenters ;  Dr.  Harley  ascribes  it  to  a  paralyz- 
ing power  acting  upon  the  ciliary  branches  of  the  third  pair  of  nerves,1 
while  Dr.  Benjamin  Bell  concludes  that  it  depends  upon  a  contraction 
of  the  radiating  fibres  of  the  iris.2  Mr.  Wharton  Jones  also  dissents 
from  Dr.  Barley's  views,3  and  Dr.  A.  Fleming  supposes  that  the 
medicine  causes  a  contraction  of  the  ciliary  arteries,  and  prevents  the 
turgescence  of  the  iris  with  blood,  while  the  radiating  fibres  "are 
drawn  into  action  by  functional  sympathy  with  the  contracted  arteries."4 
Effects  upon  the  Circulation  and  the  Secretions.  Belladonna  in  large 
doses  sensibly  affects  the  heart  and  bloodvessels.  The  pulse  at  first 
becomes  slower,  but  afterwards  is  generally  more  frequent,  and  during 
the  active  stages  of  the  operation  bounding  and  full,  but  as  the  symp- 
toms decline  it  falls  again  below  the  natural  standard  in  strength  and 
frequency,  while  in  fatal  cases,  on  the  other  hand,  it  grows  rapid, 
intermittent,  and  thready.  Dr.  Gray5  thus  describes  the  effects  of  an 
overdose  of  the  medicine  upon  himself,  and  confirms  in  nearly  every 
particular  the  descriptions  of  the  best  authorities.  The  eye  was  dry, 
"  the  conjunctival  vessels  fully  injected.  There  was  a  total  absence  of 
lachrymation,  and  motion  was  attended  with  a  sense  of  dryness  and 
stiffness.  The  face  was  red  and  turgid,  and  the  temperature  and  color 
of  the  surface  considerably  augmented."  Schroff  found  the  tem- 
perature, at  first,  uniformly  lowered;  but  with  smaller  doses.  In 
another  case,  recorded  by  Dr.  Gray,  "  the  face,  upper  extremities,  and 
trunk  of  the  body  exhibited  a  diffuse  scarlet  efflorescence  studded 
with  innumerable  papillae  very  closely  resembling  the  rash  of  scarla- 
tina." In  himself  "the  pulse  was  full,  and  about  120  to  130.  The 
feeling  in  the  head  was  that  of  violent  eongestion,  a  full,  tense,  throb- 
bing state  of  the  cerebral  vessels,  identically  the  same  sensation  as 
would  be  produced  by  a  ligature  thrown  about  the  neck,  and  imped- 
ing the  return  of  the  venous  circulation The  tongue,  mouth, 

and  fauces  were  as  devoid  of  moisture  as  if  they  had  been  composed 
of  burnt  shoe  leather.  The  secretions  of  the  glands  of  the  mouth, 
and  the  saliva,  were  entirely  suspended.  A  draught  of  water,  instead 
of  giving  relief,  seemed  only  to  increase  the  unctuous,  clammy  state 
of  the  mucous  membrane.  AboiuJ  the  pharynx  this  sensation  was 
most  distressing.  It  induced  a  constant  attempt  at  deglutition,  and 
finally  excited  suffocation,  and  spasms  of  the  fauces  and  glottis,  renewed 
at  every  effort  to  swallow.  A  little  saliva,  white,  and  round  like  a 
ball  of  cotton,  was  now  and  then  spat  up The  power  of  bella- 
donna over  the  secretion  of  urine  seems  very  great.     I  am  confident 

1  Edinb.  Jour.,  Dec.  1S56,  Feb.  1857  ;  Times  and  Gaz.,  Jan.  1857. 

2  Edinb.  Jour.,  July  and  Dee.  1856,  and  March,  1857  ;  Times  and  Gaz.,  Jan.  1857. 
p.  107. 

3  Times  and  Gaz.,  Jan.  1857,  p.  79.  *  Ibid.,  March,  1857,  p.  270,  345. 
5  N.  Y.  Jour,  of  Med.,  vol.  v.  p.  184. 
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I  passed  in  the  course  of  an  hour  three  pints  of  urine,  accompanied 
■with  a  slight  strangury  at  the  neck  of  the  bladder."  Irritation  of  the 
scrotum  has  been  alleged  to  occur  as  an  effect  of  the  internal  adminis- 
tration of  belladonna."  Bocker  mentions  a  case  in  which  a  quarter  of 
a  grain  of  the  extract,  taken  twice  a  day  by  a  consumptive  patient, 
produced,  after  the  second  dose,  erythema  and  partial  gangrene  of  the 
skin  of  the  scrotum.1 

The  close  resemblance  which  the  symptoms  of  poisoning  by  bella- 
donna bear  to  those  produced  by  hyoscyamus  dispenses  with  the 
necessity  of  analyzing  the  former,  or  of  comparing  them  with  the  very 
different  phenomena  of  narcotism  from  opium.  They  may  all  be  pro- 
duced as  readily  by  the  introduction  of  the  active  principle  through 
the  rectum,  or  the  abraded  cutis,  as  the  stomach.  The  action  upon  the 
iris  is  manifested  alone  when  a  solution  of  the  extract,  or  of  atropia.  is 
placed  upon  the  conjunctiva,  or  is  rubbed  upon  the  sound  skin  around 
the  eye ;  but  in  this  case  the  effect  takes  place  in  that  organ  only  upon 
or  near  which  the  application  has  been  made,  or,  if  the  other  is  affected, 
it  is  so  to  a  less  degree  and  for  a  shorter  time.  In  this  case,  as  in 
many  others,  we  have  evidence  of  a  medicinal  action  which  may  be 
almost  entirely  local,  and  is  to  be  explained  by  the  fact  that  the  sub- 
stance employed  expends  its  force  on  the  nervous  and  other  ti- 
bounding  the  vascular  capillary  network  which  is  placed  between  the 
arterial  and  the-venous  trunks.  The  effects  of  these  local  applications 
upon  the  sight  are  curious.  A  Scottish  physician,  Dr.  Grieves,  states 
that  he  has  completely  dispelled  the  phantasms  of  delirium  tremens 
by  merely  rubbing  the  extract  of  belladonna  upon  the  eyelids.2  Don- 
ders  has  described  under  the  name  of  micropia  a  condition  of  the  eye, 
produced  by  the  same  cause,  in  which  all  objects  appear  to  be  smaller 
than  natural,  and  similar  cases  have  been  reported  by  Warlomont, 
Cornaz,  Sichel,  and  others.3  Both  pupils  are  dilated  when  a  proper 
dose  of  the  substance  is  taken  internally,  and  this,  with  dryness  of  the 
fauces,  slight  headache,  and  impairment  of  the  vision,  may  be  its  only 
sensible  effects. 

The  singular  energy  of  the  active  principle  of  belladonna,  atropia,  is 
shown  by  the  following  examples.  Brandes  tasted  a  minute  quantity 
of  sulphate  of  atropia  which  he  found  more  saline  than  bitter.  He  was 
seized  with  uneasiness  in  the  head,  trembling  of  the  limbs,  alternate 
chills  and  flushes  of  heat,  and  a  violent  and  suffocative  constriction  of 
the  chest,  The  pulse  grew  feeble,  and  the  action  of  the  heart  almost 
imperceptible.  The  principal  symptoms  went  off  in  the  course  of  half 
an  hour.'1  Fifteen  milligrammes,  or  about  one-sixth  of  a  grain,  of 
atropia  applied  to  a  freshly  blistered  surface,  excite  an  acute  pain, 
followed,  in  from  fifteen  to  thirty  minutes,  by  dryness  of  the  mouth 
and  fauces,  inability  to  swallow,  dilatation  of  the  pupils,  winking  of 
the  eyes,  and  heaviness  of  the  head.  To  these  symptoms  succeed 
giddiness,  confusion  of  sight  and  ideas,  and  a  peculiar  inability  to 

1  Beitrage  zur  Heilkunde,  ii.  305. 

2  MouthT  Jour,  of  Med.  ScL,  Nov.  1S53,  p.  430. 
s  Bull,  de  Therap..  liv.  4^7. 

*  Tbousseau  and  Pidoux,  art.  Belladone. 
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steady  the  mind  or  to  utter  words  corresponding  with  the  thoughts;  a 
sort  of  imbecile  or  loquacious  delirium  follows,  the  field  of  vision  is 
filled  with  colored  phantasms,  and  external  objects  appear  yellow. 
The  power  of  locomotion  is  sometimes  lost,  and  the  limbs  feel  as  if 
asleep.  General  sensibility  is  impaired  or  destroyed,  the  respiration 
and  circulation  become  slow,  and  the  extremities  are  cold.  Mean- 
while consciousness  may  be  perfect,  although  the  inability  to  move  is 
complete.1  The  following  were  observed  by  Schroff  as  the  effects  of 
five  milligrammes,  or  seventy-seven  thousandths  of  a  grain.  Head- 
ache in  fifteen  minutes;  in  thirty  minutes  a  slight  dilatation  of  the 
pupils ;  in  forty  minutes  dry  and  hot  hands  and  general  formication ; 
dryness  of  the  fauces  so  as  to  impede  deglutition.  At  first  the 
pulse  fell  ten  strokes,  but  soon  rose,  and  in  an  hour  and  a  half  gained 
forty  beats.  The  muscular  movements  were  sluggish,  the  limbs  tre- 
mulous, the  gait  unsteady.  After  an  hour  and  a  half  the  brain 
became  excited,  the  movements  were  sudden  and  spasmodic,  and  the 
two  experimenters,  who  were  very  peaceful  persons,  fell  to  wrestling 
and  boxing.  For  three  days  afterwards  the  pupils  remained  dilated, 
the  limbs  weary,  with  a  great  disinclination  to  mental  exertions  and  a 
sense  of  chilliness ;  the  appetite  and  digestion  were  unimpaired.  One 
drop  of  a  solution  which  contained  the  thirtieth  of  a  milligramme 
of  atropia  (g^Vo  ST-)  introduced  into  the  eye  occasioned  a  momen- 
tary burning,  but  no  vascular  injection.  At  the  end  of  twenty  or 
twenty-five  minutes  the  pupil  began  rapidly  to  dilate,  and  in  forty 
minutes  scarcely  any  of  the  iris  remained  visible.  At  the  end  of 
forty-eight  hours  it  had  not  entirely  resumed  its  normal  size.  The 
sight  of  the  eye,  especially  for  near  objects,  was  almost  totally  lost, 
but  its  irritability  to  light  was  increased.  The  opposite  eye  and  the 
brain  were  entirely  unaffected.  Dr.  Bethune  reports  that  the  greater 
number  of  these  symptoms  have  ensued  upon  the  application  to  the 
eye  of  a  few  drops  of  a  solution  containing  two  grains  of  atropia  to  a 
drachm  of  liquid.2  A  portion  of  it  was  doubtless  absorbed  through 
the  nasal  duct.  Another  example  of  this  effect  occurred  in  England.3 
The  local  action  of  belladonna  when  applied  to  the  denuded  cutis  is 
that  of  a  simple  irritant.  It  excites  severe  burning,  and  smarting  pain, 
and  delays  the  healing  of  the  skin. 

The  mode  in  which  this  medicine  produces  its  effects  is  altogether 
unknown.  Post-mortem  inspection  in  some  of  the  comparatively  few 
cases  of  death  resulting  from  its  use,  has  revealed  nothing  which  tends 
to  throw  light  upon  the  subject.  They  have  usually  been  cases  of 
children  poisoned  by  eating  belladonna  berries.  Mr.  Taylor  reports 
the  case  of  a  man  who  was  found  dead  in  bed  after  taking  two  grains 
of  atropia.  His  limbs  were  rigid  and  contracted,  and  a  little  brown 
matter  issued  from  his  mouth.  Congestion  of  the  cerebral  bloodves- 
sels, fluidity  of  the  blood  itself,  bloody  effusion  into  the  ventricles, 
accumulation  of  blood  in  the  lungs  and  heart,  some  reddish  patches 
upon  the  mucous  membrane  of  the  pharynx  and  stomach,  these  are 

1  BoncHARDAT,  loc.  cit.  Grandi,  Times  and  Gaz.,  Jan.  1855,  p  15. 

2  Boston  filed   and  Surg.  Jour.,  April,  lh57,  p.  201. 
8  Assoc.  Med.  Jour.,  Sept.  1853,  p.  818. 
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the  only  lesions  which  have  been  discovered  after  death,  and  are 
dentlv  inadequate  to  explain  the  symptoms  produced  by  belladonna. 
Bocker,  indeed,  describes  its  operation  as  chiefly  a  moulting,  or  in- 
creased waste,  of  the  blood-corpuscles  and  of  the  nervous  centres;  but 
of  these  processes  we  possess  very  indistinct  ideas. 

Remedial  Employment.  Tumors. — It  was  before  stated  that  the 
reputation  of  belladonna  was  originally  due  to  its  supposed  resolvent 
powers  in  cancerous  diseases.  But  for  nearly  a  century  physicians 
have  ceased  to  attribute  to  it  any  such  virtues,  and  it  is  now  agreed 
that  imperfect  skill  in  diagnosis  must  have  led  to  the  erroneous  belief 
referred  to.  Still  there  can  be  no  doubt  that  tumors  of  some  kind 
did  get  well  apparently  under  the  use  of  belladonna,  nor  will  the  mere 
anodyne  properties  of  the  medicine  fully  account  for  its  imputed 
success.  From  a  limited  observation  we  are  disposed  to  believe  that 
in  addition  to  this  quality,  of  itself  favorable  to  resolution,  both  bella- 
donna and  stramonium  possess  a  real  efficacy  in  discussing  glands 
enlarged  by  chronic  inflammation.  Evers,  Autenrieth,  Dalruc,1  and 
Chevalier2  have  given  very  decided  testimony  in  favor  of  its  resol- 
vent powers  in  engorgement  of  the  breasts,  and  in  scrofulous  tumors 
and  swellings  of  the  joints;  they  employed  it  both  internally  and 
externally.  We  know  of  no  well-attested  instances  of  its  causing  the 
removal  of  genuine  tumors,  even  of  the  benign  species.  It  is  possible 
that  the  curative  effects  formerly  attributed  to  belladonna  in  open  can- 
cer may  be  accounted  for  by  its  drying  influence  or  astringency,  which 
has  been  more  recently  dwelt  upon  by  Mr.  Ley.3  He  says:  "Various 
vesicular  eruptions  on  the  skin  are  removed  by  it,  and  when  the  con- 
tents of  the  vesicle  have  become  semi-purulent,  the  true  skin  ulcerated, 
the  ulcer  being  deep  and  devoid  of  healthy  granulations,  the  edges 
being  under  the  influence  of  the  creeping  vesicle,  a  single  grain  of  the 
extract  of  belladonna  will  annihilate  the  eruption,  and  the  ulcer  will 
immediately  assume  a  healthy  appearance." 

Ni  uralgia. — Belladonna  as  an  internal  remedy  for  neuralgia  appears 
to  have  been  first  employed  by  Dr.  Bailey,4  who  reported  sixteen  c: 
observed  by  himself  in  which  the  trigeminus  nerve  was  severely 
affected,  and  which  were  either  greatly  relieved  or  permanently  cured 
by  the  extract  of  belladonna  given  in  doses  of  one  grain  every  sixth 
hour,  or  oftener  when  the  pain  was  intense.  M.  Trousseau,  after 
remarking  that  it  has  frequently  been  employed  successfully  in  the 
treatment  of  neuralgia,  states  that  his  mode  of  administering  the 
extract  for  this  affection  is  to  direct  one-fifth  of  a  grain  to  be  taken 
every  hour,  until  vertigo  is  produced.  The  frequency  of  the  doses  is 
then  to  be  diminished,  but  their  impression  ought  to  be  maintained 
for  several  days,  or  until  no  trace  of  the  attack  remains.  The  success 
achieved  by  Dr.  Bailey  does  not  appear  to  have  created  many  imita- 
tors of  his  practice  either  in  England  or  in  this  country,  although  it 
has  long  been  in  vogue  upon  the  continent  of  Europe.     Indeed,  so 

1  Ebeele,  Therapeutics,  p.  364.  2  Loud.  Med.  and  Pliys.  Jour.,  1826. 

3  Lancet,  1844,  vol.  i.  p.  542. 

4  Observations  relative  to  the  Use  of  Belladonna  in  Painful  Disorders  of  the  Head 
and  Face,  London,  1818. 
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lately  as  1848,  Dr.  Hutchinson,  of  Nottingham,  Eng.,  spoke  of  the 
method  as  a  new  one  in  his  own  country,  and  adduced  seven  cases  of 
well-marked  facial  neuralgia  in  which  it  alone  effected  a  cure.1  Dr. 
Hutchinson  prescribed  the  extract  of  belladonna  three  times  a  day, 
beginning  with  one-quarter  of  a  grain  and  gradually  increasing  the 
dose  to  one  grain,  or  until  the  iris  betrayed  the  specific  influence  of 
the  medicine.  Other  forms  of  neuralgia  do  not  appear  to  be  nearly 
as  much  as  the  facial  variety  under  the  control  of  belladonna  internally 
administered  ;  while  all  forms  of  the  disorder  have  been  found  to  yield 
to  the  application  of  this  remedy  upon  the  unbroken  skin,  when  the 
affected  nerve  is  superficial,  and  to  its  contact  with  the  derm,  when 
the  nervous  trunk  is  deep  seated.  For  this  reason,  and  also,  doubt- 
less, for  the  purpose  of  avoiding  the  unpleasant  constitutional  effects 
of  the  medicine,  the  hypodermic  method  of  treating  neuralgia  with 
belladonna  has  been  preferred. 

Frictions  with  a  solution  of  belladonna  (sixty  gr.  of  the  extract  to 
§j  of  water)  were  first  used  successfully  in  sciatica  by  Dr.  Todd,2  and 
more  recently  Hiriart,3  Hutchinson/  and  others  have  employed  differ- 
ent preparations.  When,  according  to  M.  Hiriart,  the  affected  limb 
is  rubbed  in  its  whole  length,  and  several  times  a  day,  with  an  oint- 
ment composed  of  one  part  of  extract  of  belladonna  to  two  of  lard,  a 
pricking  sensation  is  experienced,  and  slight  symptoms  of  cerebral 
disorder,  which  are  speedily  followed  by  an  abatement  of  the  pain. 
Dr.  Hutchinson,  and  most  others,  denuded  the  cutis  by  means  of  a  long 
narrow  blister  over  the  course  of  the  sciatic,  or  the  anterior  crural 
nerve,  as  the  case  might  be,  and  dressed  it  with  an  ointment  composed 
of  one-eighth,  or  less,  of  the  extract  to  one  part  of  lard.  In  the  cases 
of  success  reported  by  the  gentleman  just  named,  the  part  of  the  blis- 
ter in  the  cure  is  not  sufficiently  considered,  as  will  be  seen  on  refer- 
ring to  the  article  Cantharis.  So  far  as  relates  to  the  local  influence 
of  the  anodyne,  it  may  probably  be  obtained  without  vesicating  a 
large  portion  of  the  limb.  Small  blisters  applied  over  the  superficial 
trunks  and  terminal  branches  of  the  painful  nerve,  and  dressed  with 
a  strong  ointment,  would,  there  is  reason  to  believe,  be  found  amply 
sufficient  to  attain  the  object  in  view.  In  obstinate  cases  of  sciatica 
which  have  resisted  the  plan  already  indicated,  an  expedient  remains 
which  has  been  found  successful  by  Trousseau  and  others.  This  con- 
sists in  establishing  an  issue  between  the  tuberosity  of  the  ischium 
and  the  great  trochanter  of  the  thigh-bone,  and  dressing  the  sore  with 
the  extract  of  belladonna.  The  writer  just  named  does  not  hesitate  to 
make  the  issue  by  means  of  an  incision  carried  down  to  the  subcuta- 
neous adipose  layer,  and  to  promote  suppuration  by  means  of  a  ball 
composed  of  extract  of  belladonna  and  opium.  The  quantity  of  the 
extract  applied  upon  a  blistered  surface  ought  not  to  exceed  six 
grains. 

Since  the  introduction  of  atropia,  this  alkaloid  has  been  used  by 
inoculation  in  various  affections  of  a  painful  character,  and  especially 

1  Lancet,  1842-43,  vol.  ii.  p.  830. 

'  Arch,  (i  n.  lie  Mo I.,  1.  re  Bine,  vol.  viii.  p.  272. 

8  Bull,  de  Therap.,  vol.  xxii.  p.  52.  4  Lancet,  1843-44,  vol.  i.  p.  53. 
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for  the  relief  of  neuralgia.  This  mode  of  employing  the  medicine 
excels  all  others  in  the  promptness  and  certainty  of  its  effects.  The 
form  of  neuralgia  most  rebellious  to  it  as  to  all  other  modes  of  treat- 
ment is  sciatica,  and  yet  there  is  probably  none  other  which  more 
frequently  triumphs  over  this  obstinate  and  painful  affection.  Thus, 
■while  Mr.  Behier  found  that  one  or  two  subcutaneous  injections  of 
sulphate  of  atropia  were  sufficient  to  cure  intercostal  neuralgia,  as 
many  as  three  and  even  ten  or  fifteen  were  necessary  to  remove  scia- 
tica. It  is  to  be  regretted  that  the  published  reports  of  cures  by  this 
method  contain  so  few  cases  of  facial  neuralgia.  In  all  cases  of  the 
subcutaneous  injection  of  atropia  a  development  of  the  specific  effects 
of  the  medicine  must  be  expected.  Within  fifteen  or  twenty  minutes 
the  sight  becomes  hazy,  the  head  giddj^,  and  the  throat  dry.  Some- 
times active  delirium  is  observed,  and  in  other  cases  an  alarming 
stupor.  These  are  objections  to  the  method  ;  and  the  patient  or  his 
friends  should  be  apprised  of  the  possible  occurrence  of  toxical  phe- 
nomena, while  the  assurance  may  be  given  that  they  are  not  of  serious 
importance.  It  is  usual  in  this  country  and  in  England  to  inject  about 
thirty  minims  of  a  solution  containing  two  grains  of  sulphate  of  atropia 
to  a  fluidounce  of  distilled  water.  But  Dr.  Sinclair  has  reported  the 
case  of  a  female  who  fell  into  a  state  of  very  alarming  stupor  after  the 
subcutaneous  injection  of  the  dose  just  indicated.1  Her  skin  was 
covered  with  a  scarlet  rash,  and  as  her  stupor  passed  off  under  the 
operation  of  the  cold  douche,  she  displayed  the  characteristic  delirium 
produced  by  belladonna.  M.  Behier  employed  a  solution  of  double 
the  strength  just  mentioned,  in  the  dose  from  eight  to  sixteen  drops, 
and  controlled  the  toxical  symptoms  Avhen  they  arose  by  opium.  It 
may  be  mentioned  in  this  connection  that  carbonate  of  ammonia  in 
five  grain  doses  repeated  every  hour  or  two  has  appeared  to  moderate 
the  phenomena  of  belladonna  poisoning. 

Belladonna  is  often  employed  as  a  topical  anodyne  application  in 
other  than  neuralgic  pains.  Reference  has  already  been  made  to  its 
usefulness  in  discussing  tumors  by  diminishing  their  sensibility,  and 
that  of  the  adjacent  parts.  It  has  been  used  successfully  to  facilitate 
the  introduction  of  bougies  into  the  urethra  when  this  canal  is  stric- 
tured  and  irritable,  by  covering  them  with  the  ointment  or  extract. 
"La  fissures,  and  other  painful  affections  about  the  anus,  an  ointment  of 
belladonna  either  alone,  or  associated  with  galls  or  lead  cerate,  is  of 
signal  advantage.  Toothache,  earache,  rheumatism  of  the  muscles  or  joints, 
in  fact  every  local  painful  affection,  may  be  palliated  by  a  due  appli- 
cation of  this  anodyne.  The  extract  may  be  mixed  with  oil,  alcohol, 
or  water  for  the  purposes  of  friction,  or  may  be  more  permanently  ap- 
plied in  cataplasms  or  plasters.  These  external  uses  of  the  remedy 
are  not  always  without  danger.  Dr.  J.  C.  Williams  relates  that  he  has 
known  impaired  vision  and  partial  hemiplegia  \p  result  from  rubbing 
a  solution  of  the  extract  upon  the  forehead  of  a  lady  ;2  a  case  in  which 
a  lady  of  this  city  had  the  pupils  dilated  and  the  sight  impaired,  by  a 

'  Boston  Med.  and  Surg.  Jour.,  April,  18o3,  p.  171. 
*  Lancet,  1844,  vol.  i.  p.  251. 
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similar  application,  has  come  to  the  knowledge  of  the  author;  and 
Mr.  Wade  reports  a  case  of  poisoning  by  a  belladonna  plaster  not 
more  than  two  inches  square  applied  over  an  eruption  of  psoriasis  on 
the  front  of  the  wrist.'  These  instances  and  other  analogous  ones  men- 
tioned in  the  present  article,  prove  that  an  extraordinary  susceptibility, 
which  the  practitioner  should  be  aware  of,  exists  in  certain  cases  to 
the  action  of  belladonna.  The  danger  to  life  may  not,  indeed,  be  very 
great;  but  it  is  always  desirable  to  avoid  the  alarm  and  distress  which 
accidents  of  the  sort  occasion. 

Another  occasion  for  the  local  application  of  belladonna  is  presented 
by  one  form  of  that  painful  and  troublesome  affection  known  as  irritable 
uterus,  and  which  is  often  a  neuralgic  condition  of  the  organ.  It  may 
be  successfully  combated  by  using  a  vaginal  injection  of  the  extract 
dissolved  in  water,  three  or  four  times  a  day;  or,  according  to  M. 
Trousseau,  when  accompanied  with  ulceration  of  the  os  uteri  and  with 
leucorrhcea,  by  means  of  one  or  two  grains  of  the  extract  along  with 
six  or  eight  of  powdered  tannin,  rolled  in  cotton  wadding,  and  placed 
in  contact  with  the  affected  part.  The  wad  of  cotton  should  be  secured 
by  means  of  a  thread,  accessible  from  without,  and  be  freshly  applied 
every  night,  after  cleansing  the  passage  with  a  detergent  injection.2 

Spasmodic  Diseases.  Belladonna  has  been  lauded  as  a  valuable  an- 
tispasmodic for  several  affections  in  which  the  state  of  spasm,  if  it 
exist  at  all,  is  subordinate  entirely  to  the  element,  pain.  These  cases 
may  be  disposed  of  first. 

Spasm,  of  the  sphincter  ani  muscle,  when  the  adjacent  parts  are 
ulcerated  or  irritated,  is  well  known  to  be  excruciatingly  painful.  As 
already  mentioned,  belladonna  relieves  the  pain  of  this  disorder,  and 
by  so  doing  prevents  or  moderates  the  spasm  which  results  from  it. 
Dupuytren  first  employed  this  remedy  in  an  ointment  combined  with 
acetate  of  lead,  and  presumed  that  its  efficacy  depended  upon  its  direct 
power  of  preventing  constriction  of  the  sphincter.3  But  the  depend- 
ence of  the  latter  symptom  itself  upon  the  morbid  sensibility  of  the 
bowel  is  now  proved  by  the  power  of  simple  astringents  to  cure 
fissures  of  the  anus. 

Spasm  of  the  urethra  is  also  stated  to  have  been  overcome,  so  as  to 
permit  the  escape  of  calculi  from  the  bladder,  by  means  of  frictions 
with  extract  of  belladonna,  upon  the  perineum.4  Here  it  is  evident 
that  the  remedy  must  have  been  mainly  operative  through  its  power 
of  diminishing  the  irritability  of  the  passage,  which,  when  excited  by 
the  presence  of  the  calculus,  induced  a  spasmodic  tension  of  the 
urethral  muscles. 

If  any  further  proof  were  necessary  of  the  correctness  of  this  view, 
it  might  be  discerned  in  the  efficacy  of  belladonna  as  a  remedy  for 
nocturnal  incontinence  of  urine.  Morand,5  Trousseau,  Blache,  Breton- 
• 

1  Jour,  des  Prog.,  vol.  iii.  p.  235.  2  Op.  cit. 

*  Rail.  (ren.  de  Ther.,  vol.  i.  p.  187.     Peirano,  Month.  Jour,  of  Med.  Sci.,  March, 
1852,  p.  276. 

1  Mo.iox,  of  Genoa,  and  Aberle,  Annalea  de  Ther.,  vol.  iii.  p.  40. 
5  Journal  de  Medeciue,  1845,  p.  345. 
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neau,  Brooke,'  Hutchinson,2  A.  Hewson,  and  Condie.3  and  also  Hughes/ 
have  found  it  very  efficient  in  curing  this  disgusting  infirmity,  which 
it  certainly  cannot  do  by  virtue  of  any  relaxing  power  it  may  possess. 

It  blunts  the  sensibility  and  allays  the  spasm  of  the  neck  of  the  blad- 
der, and  thus  prevents  the  call  of  nature  until  a  due  amount  of  urine 
has  accumulated.5  A  case  of  whooping-cough  is  'recorded  in  which 
the  medicine  caused  a  cessation  of  erections  of  the  penis  during  the 
whole  period  of  the  treatment.6  As  a  frequent  cause  of  these  occur- 
rences is  irritation  of  the  neck  of  the  bladder,  we  may  presume  that 
by  calming  this  irritation  the  remedy  prevented  its  effects.  In  like 
manner  Lepri,  and  after  him  Trousseau,  have  successfully  treated 
spermatorrhoea,  employing  the  remedy  both  locally  and  internally.7 

A  similar  explanation  ought  probably  to  be  given  of  the  relief 
obtained  from  belladonna  in  certain  cases  of  dysmenorrhoea.  Dr.  Gold- 
ing  Bird"  found  the  remedy  very  efficacious  when  there  was  no  organic 
disease  of  the  uterus,  but  shreds  were  discharged  at  the  menstrual 
period,  and  severe  pain  was  experienced  at  the  same  time  in  the  hypo- 
gastric region.  When  the  patient  is  anemic  or  leucophlegmatic,  one- 
fourth  of  a  grain  of  extract  of  belladonna  with  one  grain  of  sulphate 
of  zinc  may  be  given  every  two  or  three  hours  until  the  pain  ceases. 
For  plethoric  patients  ipecacuanha  is  more  suitable  than  sulphate  of 
zinc.  Between  the  catamenial  epochs,  purgatives  should  be  admin- 
istered, and  other  means  taken  to  improve  the  general  health.  Breton- 
neau  employed  belladonna  topically  under  similar  circumstances.  In 
estimating  the  value  of  this  treatment,  the  fact  must  not  be  lost  sight 
of  that  in  dysmenorrhcea  with  fibrinous  clots,  the  pain  often  ceases 
abruptly  when  at  its  worst,  upon  the  discharge  of  the  distending 
coagulum  from  the  womb. 

Cases  are  reported  by  various  authors9  to  prove  the  antispasmodic 
virtues  of  belladonna  in  phimosis  and  paraphimosis,  although,  as  must 
be  evident  upon  the  least  reflection,  the  stricture  in  these  affections  is 
a  mechanical  result  of  inflammation,  and  in  no  wise  of  spasm,  since 
there  are  no  tissues  concerned  which  are  susceptible  of  spasmodic 
action.  On  examining  the  cases  on  record,  it  appears  certain  that  the 
local  pain  is  a  chief  cause  of  that  afflux  of  blood  which  maintains  the 
morbid  state  of  the  penis,  and  that  the  alleviation  of  this  symptom 
permits  the  parts  to  return  to  their  natural  condition,  under  proper 
manipulation. 

Trousseau  declares  belladonna  to  be  the  remedy  par  excellence  for 
habitual  constipation.  It  does  not  purge  nor  produce  loose  stools,  but 
only  renders  defecation  easier,  and  sometimes  in  the  dose  of  a  quarter 
of  a  grain  the  extract  will  produce  several  stools.  As  soon  as  the 
bowels  become  regular  the  dose  of  the  medicine  should  be  gradually 

•  Times  and  Gaz.,  Feb.  1858,  p.  114.  2  Rankixg's  Abs.  (Am.  ed.),  xxv.  196. 

3  Am.  Jour,  of  Med.  Sci.,  Oct.  1858,  p.  387  and  392.  • 

4  Braithwaite's  Retros.  (Am.  ed.),  xlii.  298. 

5  Am.  Jour,  of  Med.  Sci.,  vol.  xxxiii.,  N.  S.,  p.  186. 

6  N.  Orleans  Med.  and  Surg.  Jour.,  1858. 

7  Bull,  de  Therap.,  xlvi.  235  ;  xlviii.  189.         8  Lancet,  1844,  vol.  i.  p.  27. 

9  Amongst  others,  by  Mazade,  Bull.  Gen.  de  Ther.,  vol.  vii.  p.  67;  Migxot,  ibid., 
vol.  xx.  p.  260 ;  Chabrely,  ibid.,  vol.  xxiii.  319. 
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diminished.1  Cases  illustrative  of  the  efficacy  of  this  treatment  are 
reported  by  Fiessenger,  who,  however,  made  use  of  suppositories  con- 
taining the  extract  of  belladonna,2  by  Blache,3  and  by  Fleury.4 

The  alleged  efficacy  of  belladonna  in  procuring  the  reduction  of 
strangulated  hernia  rests  upon  very  slender  evidence;  admitting  it, 
however,  to  be  proven,  the  inference  is  not  that  it  acts  by  overcoming 
spasm,  since  the  cause  of  the  strangulation  is  swelling  of  the  protruded 
part.  We  may  more  plausibly  conjecture  that  the  sedation  of  pain 
by  the  anodyne  allays  the  congestion  of  the  bowel,  and  so  renders  its 
reduction  practicable.  In  the  cases  of  reported  success  to  which  refer- 
ence is  made  below,  belladonna  was  administered  by  the  rectum,  or 
applied  over  the  hernial  tumor.5  In  truly  spasmodic  affections,  or 
those  in  which  there  is  abnormal;  and,  for  the  most  part,  paroxysmal 
muscular  contraction,  belladonna  has  been  extensively  and  beneficially 
employed.  In  rigidity  of  the  os  uteri  during  labor,  this  remedy  was  first 
recommended  by  Chaussier  as  a  local  application.  He,  as  well  as 
several  other  writers,6  have  testified  to  its  virtues  in  overcoming  this 
annoying  incident  of  parturition;  but  both  depletion  and  nauseants 
afford  a  so  much  readier  resource,  that  they  will  probably  continue 
to  be  preferred  to  a  means  which  it  is  neither  easy  nor  agreeable  to 
apply.  There  is  more  reason  to  believe  that  belladonna  excites  ute- 
rine contractions.  Dr.  Brown- Sequard  concludes  from  his  experi- 
ments that  its  action  upon  unstriped  muscular  fibres  is  identical  with 
that  of  ergot,  and  states  that  it  has  been  practically  employed  to  pro- 
duce contraction  of  the  uterus. 

Whooping- Cough. — Although  previously  employed  in  the  treatment 
of  this  disease,  belladonna  was  first  systematically  used  to  cure  whoop- 
ing-cough, by  Schaeffer  and  Wetzler,  in  1810  ;7  the  latter  treated 
thirty  children,  all  of  whom  were  cured,  between  the  eighth  and 
fifteenth  day  after  beginning  to  take  the  medicine.  He  found  the 
most  favorable  period  of  the  disease  for  commencing  the  treatment 
was  between  the  sixteenth  and  twentieth  days,  and  the  proper  dose  to 
be  a  quarter  of  a  grain  of  the  root,  morning  and  evening,  for  a  child 
under  one  year  of  age.  These  results  were  confirmed  by  many  writers, 
and  particularly  by  Meglin,  and  by  Kahleiss,  in  1827. 8  Several  years 
later,  Dr.  Samuel  Jackson,  then  of  Northumberland,  Pa.,g  prescribed 
the  remedy  in  numerous  cases  of  whooping-cough,  and  with  complete 
success,  directing  fractional  parts  of  a  grain  of  the  extract  at  intervals 
of  three  hours,  until  dilatation  of  the  pupil  took  place,  when  the  medi- 
cine was  omitted  altogether,  or  given  in. smaller  doses.  This  treat- 
ment was  preceded  by  antiphlogistic  measures.  Constant,  in  present- 
ing a  summary  of  his  observations  at  the  Children's  Hospital,  in  Paris, 
in  regard  to  the  treatment  of  whooping-cough,  gives  the  preference 
to  belladonna  over  all  other  means;   and  his  report  shows  substantial 

1  Abeille  Med.,  xi.  112.  .  '        2  Charleston  Med.  Jour.,  xi.  266. 

3  Annuaire  de  Therap.,  1849,  p.  43.  4  Archives  Gen.  de  Med.,  Mars,  1838. 

5  De  Larne,  Br.  aiid  For.  Med.-Chir.  Rev.,  July,  1857,  p.  238  ;  Bukgatti,  Bull,  de 
Tlier.,  liii.  191  ;  Thibeaud,  ibid.,  p.  38U  ;  Hekjuek,  Abeille  Med.,  xiv.  251,  311  ;  Chkes- 
TIBN,  ibid.,  xix.  522. 

'  Soma,  Bull,  de  Therap.,  xlvi.  547.  7  Diet,  des  Sci.  Med.,  vol.  iii.  p.  74. 

s  Am.  Jour,  of  Med.  Sci.,  vol.  vi.  p.  238.         9  Ibid.,  vol.  xiv.  p.  364. 
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ground  for  this  preference,  inasmuch  as  the  progress  and  decline  of 
the  disease  corresponded  with  the  suspension  and  resumption  of  the 
remedy.1  Dr.  Thompson,  of  London,  bears  a  similar  testimony  upon 
this  subject.  M.  Faster,  professor  in  the  University  of  Montpellier, 
employed  the  vapors  of  an  infusion  of  belladonna  leaves  by  inhalation, 
and  with  uniform  success.2 

Dr.  Corson,  of  ISTorristown,  Pa.,  says :  "  During  the  last  seventeen 
years,  I  have  given  the  extract  of  belladonna  to  hundreds  of  patients, 
from  two  months  to  fifty  years  of  age,  and  am  firmly  convinced  that 
it  has  a  greater  control  over  whooping-cough  than  any  other  remedy  in 
common  use."3  Many  observers  have  found  it  almost  inefficacious  at 
the  commencement  of  an  epidemic,  but  very  successful  during  its  de- 
cline. So  Ingmann  states,  that  under  such  circumstances,  it  far  sur- 
passes all  other  medicines.4  MM.  Rilliet  and  Barthez  do  not  appear 
to  have  made  use  of  it,  but  they  call  attention  to  the  fact  that  AVendt 
and  Goelis  have  both  seen  mischievous  consequences  result  from  its 
use.5  No  other  writers  allude  to  such  effects,  except  as  following  an 
injudicious  exhibition  of  the  medicine,  or  the  omission  to  suspend  it 
when  dilatation  of  the  pupil  comes  on ;  even  these  disquieting  symp- 
toms are  stated  to  have  been  temporary. 

The  mode  of  administration  advised  by  Bretonneau  is  as  follows : 
A  child  of  five  years  should  take  immediately  before  breakfast,  for 
two  days,  a  pill  containing  one-twelfth  of  a  grain  of  the  extract ;  if  no 
effect  is  observed  by  the  third  day,  the  dose  should  be  raised  to  one- 
eighth  of  a  grain.  On  the  fifth  day  the  same  dose,  and  on  the  eighth 
day,  if  no  effects  are  produced,  one-third  of  a  grain  may  be  given,  and 
continued  for  three  days,  or  gradually  increased  until  the  pupils  are 
affected,  or  the  cough  declines ;  at  that  point  the  dose  should,  for  a 
time,  remain  the  same.8 

M.  Trousseau  mentions  insomnia  as  apt  to  be  produced  by  bella- 
donna in  this  disease,  whence  he  usually  prescribes  opium  in  combi- 
nation with  it.  It  is  more  than  probable  that  the  opium  neutralizes  the 
antispasmodic  virtues  of  the  belladonna,  as  well  as  its  tendency  to  oc- 
casion wakefulness.  We  have  had  under  treatment  cases  of  whooping- 
cough  which  were  distinctly  palliated  when  the  extract  of  belladonna 
was  taken,  and  aggravated  when  it  is  withheld.  On  the  whole,  it  would 
appear  that  belladonna  is  positively  curative  in  whooping-cough  which 
has  passed  the  inflammatory  stage,  but  that  in  certain  epidemics,  it 
has  signally  failed  in  the  hauds  even  of  those  who  have  before  pre- 
scribed it  with  success. 

Belladonna  applied  to  a  blistered  surface  appears  to  have  been 
promptly  and  completely  efficient  in  some  cases  of  laryngitis  which 
displayed  more  or  less  of  a  spasmodic  element;7  and  as  an  internal 
remedy  for  nervous  coughs,  especially  for  those  which,  independently 

1  Bull,  de  Ther.,  vol.  vi.  p.  230.  2  pbicL)  vol<  vii>        139> 

3  Am.  Jour,  of  Med.  Sci.,  Oct.  1852,  p.  357. 

4  Jour.  f.  PharmacodyDamik,  1  Bd.,  3  H.,  p.  312. 

•   Mai.  des  Enfans,  vol.  ii.  p.  337.  6  Bull.  deTherap.,  1856,  p.  28. 

7  Shblto>-,  Am.  Jour,  of  Med.  Sci.,  April,  1S58.  p.  34u. 
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of  any  local  disease  of  the  respiratory  apparatus,  disturb  the  rest  at 
night  by  their  persistence  and  violence. 

Tetanus. — Several  cases  of  traumatic  tetanus  are  reported  by  Dr. 
Hutchinson,1  as  having  been  cured  by  extract  of  belladonna.  Only 
one  of  these  presents  the  requisite  proofs  of  the  efficacy  of  the  remedy 
employed.  In  it,  Dr.  Hutchinson  informs  us,  the  specific  action  of 
the  medicine  upon  the  pupils  was  attended  with  an  abatement  of  the 
spasms,  but  the  improvement  did  not  advance  until  the  dose  was  in- 
creased from  half  a  grain  or  a  grain  of  the  extract  every  three  hours, 
to  four  grains  every  two  hours.  It  was  then  gradually  diminished. 
The  treatment  lasted  about  one  month.  Yial  relates  three  cases  of 
cure  by  this  medicine,2  and  others  are  reported  by  Ernst.3  In  the 
idiopathic  form  of  tetanus,  also,  belladonna  is  alleged  to  have  brought 
about,  a  cure. 

Epilepsy. — The  attention  of  practitioners  was  called  by  M.  Debreyne 
in  18l2  to  the  remarkable  results  of  his  treatment  of  epilepsy  by  bel- 
ladonna, which,  upon  the  evidence  of  two  hundred  cases,  he  regards 
as  the  most  efficient  remedy  hitherto  proposed  for  this  terrible  disease.4 
Even  where  a  cure  did  not  ensue,  the  violence  and  frequency  of  the 
attacks  were  singularly  diminished.  It  would  seem  that  recent  cases 
are  chiefly,  if  not  exclusively,  those  which  it  favorably  affects;  for 
after  an  extensive  and  faithful  trial  of  the  medicine  upon  numerous 
chronic  cases  in  the  Bicetre,  M.  Delasiauve  found  that  in  one  instance 
alone  did  even  a  probable  cure  take  place.5  Nor  has  any  other  writer 
done  much  more  to  confirm  the  statements  of  Dobreyne,  and  of  the 
several  German  authors  who  have  claimed  an  equally  remarkable  de- 
gree of  success.  To  those  who  desire  to  test  this  method,  it  may  be 
interesting  to  know  the  best  mode  of  prescribing  the  drug.  Sixty 
grains  of  pure  extract  of  belladonna  are  mixed  with  some  inert  powder, 
and  divided  into  one  hundred  and  twenty  pills,  of  which  one  is  taken 
the  first  day,  two  the  second,  and  so  on  until  six  are  taken  in  the 
twenty-four  hours.  If  the  sight  remains  unaffected,  the  dose  may  be 
daily  augmented  by  two  pills,  until  ten  or  twelve  are  taken  in  every 
twenty-four  hours.  This  quantity  should  continue  to  be  given  for  two 
or  three  months,  and  after  being  suspended  for  a  week,  the  medicine  is 
to  be  resumed  in  a  somewhat  smaller  dose,  and  again  increased  grad- 
ually. According  to  M.  Trousseau,  "  this  course  should  be  persisted 
in  for  three  or  four  years;"  and  he  remarks,  appropriately  enough, 
that  "patient  and  physician  must  rival  one  another  in  perseverance." 
M.  Trousseau  is  reported  to  have  treated  a  hundred  and  fifty  epileptic 
patients  according  to  a  similar  system,  and  of  this  number,  to  have 
cured  twenty.6  Michea  states  that  with  the  valerianate  of  atropia  he 
effected  three  cures.7  It  may  be  inferred  from  the  preceding  state- 
ments, that  belladonna  deserves  to  be  tried  in  .cases  of  epilepsy  depen- 
dent upon  disordered  functions  merely,  but  its  relative  value  in  the 
treatment  of  this  disease  is  not  yet  ascertained. 

•  Lancet,  1844,  vol.  i.  p.  274.  «  Bull,  de  Therap.,  March,  1843. 

3  Ibid.,  li.  431  ;  Hi.  554.  4  Bull,  de  Therap.,  vol.  xx.  p.  272. 

5  Ann.  de  Med.  Psychol.,  vol.  x.  p.  47.  6  Bull,  de  Therap.,  1.  375. 
7  Ibid.,  p.  193. 
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•vous  Vomiting  in  Pregnancy. — This  distressing  disorder  is  very 
generally  regarded  as  altogether  intractable,  but  of  late  years,  several 
of  the  anaesthetic  class  of  narcotics  have  been  found  successful  in 
relieving  it.  In  1842,  M.  Bretonneau  proposed  the  treatment  with 
belladonna  in  the  form  of  an  ointment,  or  of  a  paste  made  by  mixing 
its  extract  with  the  extract  of  rhatany  and  water.  This  he  directed  to 
be  rubbed  upon  the  epigastrium  two  or  three  times  a  day  for  five  or 
ten  minutes.  It  is  remarkable  that  the  internal  administration  of 
belladonna  had  no  effect  upon  the  vomiting,  while  frictions  with  the 
same  medicine  uniformly  arrested  it.1 

Spasmodic  Asthma.- — In  that  form  of  asthma  in  which,  whether  con- 
nected or  not  with  pulmonary  emphysema,  the  dyspnoea  is  paroxys- 
mal, and  there  is  little  or  no  bronchial  secretion,  belladonna  has  been 
found  extremely  serviceable.  Lenhossek  regarded  it  as  a  specific  in 
this  affection,  and  Magistel  employed  the  vapors  of  a  watery  infusion 
successfully,  by  inhalation.2  Mingled  with  tobacco  and  smoked,  its 
action  is  even  more  prompt  and  decided. 

Paraplegia  due  to  Myelitis. — Several  physicians  have  from  time  to 
time  reported  cases  of  paralysis,  and  especially  of  paraplegia,  cured  by 
belladonna,  but  Dr.  Brown-Sequard  has  brought  this  treatment  into 
bolder  relief  by  proposing  a  rational  explanation  of  its  mode  of  action. 
Experiments  upon  animals  have  led  him  to  the  conclusion  that  bella- 
donna is  a  powerful  excitant  of  unstriped  muscular  fibres  in  the  blood- 
's, iris,  &c.,  and  hence  that  it  tends  to  limit  the  efflux  of  blood  and 
the  consequences  of  congestion  in  the  parts  upon  whose  bloodvessels  it 
specifically  acts.  One  of  these  parts  he  has  experimentally  determined 
to  be  the  spinal  marrow,  and  the  practical  success  of  the  treatment 
confirms  him  in  his  judgment.  Associated  or  not  with  ergot,  which 
he  holds  to  possess  an  analogous  power,  this  medicine  has,  in  his  hands, 
been  the  means  of  effecting  numerous  cures  of  inflammatory  paraplegia. 
At  first  he  usually  prescribes  ergot  alone  internally  in  doses  of  two  or 
three  grains  twice  a  day,  and  belladonna  as  a  plaster  to  the  spine,  but 
afterwards  internally  in  doses  of  a  quarter  of  a  grain  twice  a  day. 
After  six  or  eight  weeks  of  this  treatment,  if  the  patient  does  not  get 
better,  he  prescribes  iodide  of  potassium  in  doses  of  five  or  six  grains 
twice  a  day  in  addition  to  the  preceding  remedies. 

Diseases  of  the  Eyes. — The  dilatation  of  the  pupil  observed  in  poi- 
soning by  belladonna  would  naturally  suggest  the  employment  of 
this  agent  for  facilitating  several  operations  upon  the  eye,  and  for 
remedying  some  of  its  diseases.  An  accidental  notice  of  the  pheno- 
menon alluded  to,  in  a  lady  who  had  washed  her  eyes  with  an  infusion 
of  belladonna,  was,  however,  the  starting-point  of  the  experiments  per- 
formed by  Himly,  in  1801,  and  which  led  to  his  employment  of  this 
valuable  adjuvant  in  ophthalmic  surgery.3  There  is,  perhaps,  except 
the  other  mydriatics,  no  other  single  remedy  capable  of  rendering  such 
important  services  in  this  department  of  the  healing  art.  In  the  first 
place,  it  is  used  for  the  purpose  of  obtaining  a  distincter  view  of  the 

1  Bull,  de  Therap..  vol.  xxxi.  p.  130. 

2  Szerlecki,  Diet,  de  Therapeutique,  torn.  ii.  p.  204. 
»  Bavle,  Bib.  de  TLer. 
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parts  posterior  to  the  iris,  than  is  possible  when  the  organ  is  examined 
•under  a  diminished  light  alone.  By  its  means,  therefore,  the  quality 
of  a  cataract  may  be  determined,  and  whether  or  not  adhesions  exist 
between  the  uvea  and  the  capsule  of  the  lens;  the  movements  of  the 
couching  needle  can  also  be  kept  in  view  during  operations  for  cata- 
ract. Under  its  influence,  moreover,  morbid  adhesions  of  the  iris  may 
be  broken  up,  and  abnormal  positions  of  this  organ  corrected. 

To  prepare  a  cataractous  eye,  the  extract  of  belladonna,  moistened 
to  the  consistence  of  cream,  may  be  smeared  upon  the  brow  and 
eyelids  over  night,  and  washed  off  with  a  little  tepid  water  a  few 
minutes  previous  to  the  examination  or  operation.  Still  better,  a 
drop  of  a  solution  of  one  grain  of  atropia  in  f 5v  of  alcohol  and  as 
much  distilled  water  may  be  introduced  into  the  eye.  When  either  de- 
pression or  division  of  the  cataract  is  proposed  this  preparation  ought 
never  to  be  omitted;  there  is  some  doubt  of  its  propriety  when  the 
lens  is  to  be  extracted,  because  in  that  case  the  vitreous  humor  may 
escape.  On  the  other  hand,  dilatation  of  the  pupil  renders  the  ex- 
traction of  the  cataract  less  difficult,  and  diminishes  the  danger  of 
wounding  the  iris,  and  consequently  the  effects  of  iritic  inflammation. 
Besides,  as  Himly  long  ago  remarked,  the  susceptibility  of  the  patient's 
pupil  to  the  action  of  belladonna  may  be  carefully  ascertained  before- 
hand, and  no  more  of  the  medicine  employed  than  is  requisite  to  pro- 
duce a  moderate  degree  of  dilatation. 

An  equally  important  and  more  frequent  occasion  for  using  bella- 
donna is  in  iritis,  in  order  to  prevent  unnatural  adhesions  of  the  iris. 
According  to  Mackenzie,  and  indeed  all  the  best  authorities,  it  ought 
to  be  employed  in  every  case,  and  in  all  stages  of  the  disease.1  It 
may  be  applied  in  the  manner  above  mentioned,  or  a  filtered  aqueous 
solution  of  the  extract,  or  one  of  atropia,  dropped  into  the  eye;  and 
this  should  be  done  especially  in  the  evening,  since  the  disease  advances 
most  rapidly  at  night.  Even  when  the  effused  fibrin  is  not  absorbed 
during  the  continuance  of  the  dilatation,  the  iris  is  at  least  prevented 
from  contracting  adhesions,  and,  by  retaining  its  natural  movements, 
one  obstacle  more  to  the  success  of  subsequent  treatment  is  removed. 
The  earlier  in  the  attack  this  remedy  is  administered,  the  surer  will 
be  its  success ;  yet,  even  after  the  plastic  exudation  has  acquired  con- 
siderable tenacity,  the  steady  and  prolonged  use  of  belladonna  has 
been  known  to  overcome  its  hold. 

In  hernia  of  the  iris  through  an  ulcer  of  the  cornea  the  same  means 
may  be  successfully  invoked.  Opacity  of  the  cornea,  when  circum- 
scribed and  opposite  the  pupil,  and  central  cataract  in  like  manner,  may 
be  prevented  from  altogether  obstructing  the  entrance  of  light  into 
the  globe,  while  the  pupil  is  kept  moderately  dilated  by  belladonna. 
Knavery  has  made  use  of  this  fact  to  impose  upon  persons  affected 
with  cataract  and  almost  totally  blind.  A  few  drops  of  a  solution  of 
belladonna,  instilled  into  the  eye,  has  restored  momentary  vision  to 
the  unhappy  dupes,  as  if  by  a  miracle,  at  the  same  time  blinding  them 
effectually  to  the  trick  which  was  played  upon  them. 

1  A  Practical  Treatise  on  the  Diseases  of  the  Eye,  2d  ed. 
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The  various  effects  which  have  been  enumerated  are  very  rapidly 
and  decidedly  produced  by  atropia.  One  grain  of  this  substance,  dis- 
solved in  a  fluidrachm  of  water,  furnishes  a  solution  of  which  a  single 
drop,  placed  upon  the  conjunctiva,  will  in  from  five  to  fifteen  minutes 
dilate  the  pupil  of  the  healthy  eye  to  double  or  more  than  double  its 
ordinary  medium  size,  and  retain  it  so  during  four  or  five  days.1  Mr. 
Wilde  used  solutions  of  double  or  triple  the  strength  mentioned  when 
it  was  desirable  to  procure  the  complete  and  permanent  dilatation  of 
the  pupil,  but  resorted  to  the  simple  extract  of  belladonna  when  a  more 
moderate  and  temporary  effect  was  sought,  as  in  examining  the  eye  for 
cataract.  The  action  of  belladonna  and  of  atropia  upon  the  eye  is  ex- 
plained by  Dr.  A.  Fleming2  as  follows:  "  It  reaches,  first,  by  imbibition, 
the  arteries  entering  the  iris — constricts  them — impedes  the  flow  of 
blood  to  and  relaxes  its  tissue.  The  constriction  of  the  arteries  of  the 
iris,  with  its  consequent  relaxation,  draws  into  action,  by  functional 
sympathy  (and  without  the  intervention,  by  reflex  action,  of  the  bruin 
or  cord),  the  radiating  fibres,  and  dilates  the  pupil."  The  changed 
power  of  vision  is  thus  accounted  for :  "  Sinking  deeper  into  the  eye  the 
alkaloid  reaches,  secondly,  the  ciliary  processes,  and  relaxes  the  erectile 
structure,  and  causes  distant  vision.  The  relaxation  of  the  ciliary 
body  must  cause  the  advance  and  expansion  of  the  vitreous  humor 
around  the  lens ;  while  the  lens  itself  recedes  to  occupy  the  place  of 
the  displaced  fluid." 

Intolerance  of  light  which  follows  operations  upon  the  eye,  or  accom- 
panies neuralgia  of  this  organ,  is  much  less  certainly  relieved  by  the 
local  application  of  belladonna,  or  even  by  the  stronger  solutions  of 
atropia  employed  by  Mr.  Wilde.  Internally  administered,  however, 
the  medicine  promptly  alleviates  photophobia.  Yet  the  necessity  for 
the  latter  mode  of  exhibition  is  not  altogether  absolute ;  for  in  per- 
haps the  first  instances  in  which  belladonna  was  employed  to  relieve 
excessive  sensibility  to  light,  the  extract  was  applied  around  the  orbit. 
The  cases  alluded  to,  six  in  number,  were  of  acute  and  chronic  con- 
junctivitis, and  were  treated  by  Lisfranc  in  1826.3 

To  Arrest  the  Mammary  Secretion. — Belladonna  was  long  ago  used 
as  a  resolvent  for  tumors  of  the  mamma  by  Alberti,  Zimmermann, 
Autenrieth,  and  others,  and  Evers  recommended  it  in  cases  of  milk 
abscess  and  induration.  In  1829  Ranque  used  a  liniment  of  laurel- 
water,  ether,  and  belladonna,  with  great  success,  in  drying  up  the 
milk;4  and  Schnur  published  several  examples  of  its  utility  in  similar 
cases.*  It  was  not,  however,  mentioned  by  subsequent  writers  on  the 
diseases  of  females,  nor  by  others,  until,  in  1856,  Mr.  Goolden  reported 
his  successful  use  of  it  in  arresting  the  secretion  of  milk.6  His  state- 
ment was  speedily  confirmed  by  Dr.  Willey,  of  St.  Paul,  Min.,7  Mr. 
Burrows,  of  Liverpool,8  Drs.  Harris,  of  Ottawa,9  Bacon,10  and  Blyth- 

'  Mr.  Wilde,  Dublin  Quart.  Jour,  of  Med.  Sci.,  Nov.  1846. 

2  Edinb.  Med.  Jour.,  ix.  777.  »  Revue  Medicale,  1826,  i.  17 ;  ii.  384. 

4  Jour,  des  Progres,  xiv.  254. 

6  Hecker's  Preuss.  medic.  Zeit.,  Aug.  1834,  p.  143. 

6  Lancet,  Aug.  1856,  p.  176.  7  N.  A.  Med.  and  Surg.  Jour.,  i.  462. 

*  Banking's  Abstract  (Am.  ed.),  xxv.  176.     9  Bost.  Jour.,  Aug.  1858,  p.  23. 

10  Ibid.,  Sept.  1858,  p.  114. 
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man,1  Mr.  Newman,2  and  others.  The  last-named  gentleman  reported 
success  in  more  than  a  dozen  cases,  in  which  no  purgative  or  other 
auxiliary  treatment  was  employed.  Some  assert  that  it  promotes  the 
flow  of  milk,  while  it  relieves  tension  and  pain;3  but  othersexplain 
this  occurrence  as  the  first  step  towards  cure,  the  milk  being  ulti- 
mately dried  up.4  Dr.  Spring  has  suggested  that  in  many  of  the 
reported  cases  the  subsidence  of  the  inflammation  was  spontaneous, 
because  he  found  the  remedy  quite  ineffectual  in  true  "  galactorrhcea."5 
The  general  coincidence  of  results  obtained  by  the  treatment  in  ques- 
tion, and  the  rapidity  with  which  they  are  said  to  have  been  brought 
about,  appear  to  render  this  objection  inadmissible.  Mr.  Kichard 
Hughes  has  propounded  an  explanation  of  the  fact  in  question  which 
harmonizes  with  the  present  doctrines  regarding  the  nervous  system 
and  the  facts  established  by  experience.  Belladonna,  according  to 
this  view,  both  excites  the  sympathetic  nerve  and  depresses  the  cerebro- 
spinal influence,  wherefore  its  application  to  the  breast  diminishes 
both  its  secreting  power  and  the  supply  of  the  material  on  which  that 
power  is  exercised. 

As  a  Prophylactic  against  Scarlatina.— -When  Hahnemann,  about  the 
year  1800,  was  engaged  in  observing  the  effects  of  medicinal  agents, 
he  noticed  that  belladonna  produced  a  papular  cutaneous  eruption 
and  dryness  of  the  throat.  These  symptoms  he  imagined  to  be  a  sort 
of  artificial  scarlatina,  and,  at  once  pressing  the  fact  into  the  service 
of  his  new  theory,  decided  that  belladonna  was  the  natural  specific 
for  curing,  as  well  as  preventing,  scarlet  fever.  Thus  early,  too,  he 
betrayed  his  unfitness  for  a  liberal  profession  by  vending  the  medicine 
as  a  secret  remedy.6  This  alleged  power  of  belladonna  has  done 
more,  perhaps,  than  anything  else  to  sustain  the  impudent^  heresy  of 
homoeopathy,  and  for  that  reason  practitioners  have  refrained  from 
testing  its  truth.  To  do  so  is,  however,  both  impolitic _ and  unjust; 
for  the  allegation  is  not  in  itself  repugnant  to  belief,  and,  if  really  true, 
is  too  important  to  be  slighted. 

In  estimating  the  power  of  any  agent  to  prevent  a  given  event,  it 
is  necessary  first  to  know  the  probabilities  of  that  event  taking  place 
independently  of  all  interference.  We  know  that  nearly  all  unpro- 
tected persons  exposed  to  smallpox  will  contract  the  disease;  hence 
the  protective  power  of  vaccination  may  be  inferred  with  an  approach, 
to  accuracy.  In  the  case  of  scarlatina,  on  the  other  hand,  the  degree 
of  contagiousness  is  not  ascertained,  for  we  constantly  see  families  in 
which  one  or  two  persons  only,  out  of  perhaps  eight  or  ten,  are  at- 
tacked. So  uncertain  is  it,  indeed,  that  many  of  the  highest  authori- 
ties deny  altogether  that  scarlet  fever  is  contagious.  In  any  given 
instance,  therefore,  if  belladonna  were  administered  to  all  the  members 
of  a  family  of  which  one  already  had  the  disease,  it  would  be  impos- 
sible to  say,  if  the  disease  did  not  extend,  whether  its  arrest  were 

•  Ranking's  Abstract  (Am.  ed.),  xxvii.  179. 

2  Braituwaite's  Retrospect  (Am.  ed.),  xxxviii.  220. 

'  Berry,  Lancet,  June,  1857,  p.  592.  "  Kingsford,  Lancet,  Sept.  1858,  p.  266. 

6  Bost.  Med.  and  Surg.  Jour.,  Aug.  1858,  p.  80. 

6  Jos.  Frank,  Pathol.  Med.  (Paris,  1838),  ii.  128. 
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owing  to  the  exhibition  of  the  medicine  or  not.  But,  it  is  no  less 
certain,  if  this  substance  were  given  to  many  families,  or  portions  of 
families,  during  an  epidemic  of  scarlatina,  and,  as  a  general  rule,  those 
who  had  taken  it  escaped  the  infection,  while  a  large  proportion  of 
those  who  had  not  taken  it  were  attacked,  it  is  certain,  we  say,  that 
the  protective  power  of  belladonna  against  scarlatina  would  be  un- 
equivocally proven,  although  the  exact  degree  of  that  power  might 
not  be  determined.  And  such,  in  reality,  we  believe  to  be  the  result 
of  a  fair  induction  from  all  the  facts  which  have  been  recorded  con- 
cerning this  question. 

Up  to  1830  nearly  all  the  published  evidence  had  been  collected  by 
Bavle,1  who  states  the  following  results  :  Leaving  out  of  the  account 
those  authors  who  have  omitted  to  mention  the  number  of  their  pa- 
tients, it  appears  that,  in  the  midst  of  scarlatinous  epidemics  of  greater 
or  less  severity,  2,027  children  and  adults  made  use  of  the  belladonna, 
of  whom  1,948  escaped  the  disease,  and  79  contracted  it.  These  ex- 
periments were,  in  general,  performed  by  competent  persons,  and  the 
accuracy  of  their  results  cannot  fairly  be  questioned.  It  may,  how- 
ever, be  objected  that  the  results  are,  after  all,  of  a  negative  value, 
although  derived  from  extensive  observation,  and  that  Lehmann  and 
one  or  two  others,  after  trying  belladonna  faithfully  in  epidemics 
of  scarlet  fever,  concluded  unfavorably  to  its  protective  power.  The 
paucity  of  the  cases  of  some  objectors,  and  the  meagreness  of  the  de- 
tails furnished  by  others,  deprive  their  opposition  of  real  weight ;  and, 
moreover,  the  circumstances  under  which  some  of  the  experiments 
above  alluded  to  were  performed  render  it  obligatory  to  accept  their 
results  as  true,  or  to  believe,  what  is  more  improbable,  their  untruth. 
Thus,  Dusterberg,  at  the  commencement  of  an  epidemic  of  scarlatina 
at  Warburg,  in  1820,  administered  belladonna  to  all  the  children 
under  his  care,  but,  for  the  purpose  of  determining  how  far  the  influ- 
ence of  the  medicine  was  real,  he  withheld  it  from  one  child  in  each 
family.  Every  one  of  the  latter  was  attacked,  while  but  few  of  the 
former,  and  who  had  taken  the  belladonna  during  four  or  five  days 
only,  experienced  the  disease.2  This  instance  appears  to  be  conclusive, 
for  its  authenticity  has  not  been  denied. 

Of  later  experimenters  upon  the  subject  under  consideration,  there 
are  two  whose  observations  were  made  upon  an  extensive  scale.  In 
the  winter  of  1840-41,  M.  Stievenart  tested  the  question  in  several  of 
the  villages  around  Valenciennes,  where  scarlatina  had  already  broken 
out.  In  one  of  the  villages  two  hundred  out  of  two  hundred  and  fifty 
persons  took  the  belladonna,  and  escaped  the  fever,  while  fourteen  of 
the  remaining  fifty  were  attacked,  and  four  died.  In  another  village, 
the  medicine  was  administered  to  nearly  all  the  pupils  of  the  public 
school ;  these,  without  exception,  escaped,  while  several,  who  would 
not  take  the  belladonna,  were  attacked.3 

During  an  epidemic  of  scarlatina  in  Buncombe  County,  South  Caro- 
lina, Drs.  Ewing  and  Hardy  kept  an  account  of  two  hundred  and  fifty 

>  Bib.  de  Ther.,  ii.  503.  2  Rgv.  Mgd->  1824,  ii.  371. 

*  Bull,  de  l'Acad.  de  Med.,  viii.  p.  567. 
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children  who  were  placed  under  the  influence  of  belladonna,  and  of 
that  number  less  than  half  a  dozen  had  the  disease,  and  they  but 
mildly.  Those  families  which  did  not  take  the  preparation  were  with 
scarcely  an  exception  affected.1 

An  epidemic  of  scarlatina  occurred  at  the  Charleston  (S.  C.)  Orphan 
House,  in  1838.  There  were  114  inmates  of  the  asylum,  and  the 
arrest  of  the  epidemic  among  them  is  ascribed  to  the  persevering  ad- 
ministration of  belladonna.2  Dr.  J.  C.  Morris  administered  the  medi- 
cine to  one-half  of  the  children  at  the  Preston  Retreat,  Philadelphia, 
and  found  that  53  per  cent,  of  these  were  attacked,  while  73  per  cent. 
of  the  remaining  half  had  the  disease.3 

On  the  other  hand,  when  experiments  like  the  above  were  tried  at 
Heriot's  Hospital,  Edinburgh,  by  Dr.  Andrew  Wood,4  and  at  the 
Orphans'  Asylum,  Boston,  by  Dr.  Alley,  it  was  found,  to  use  the 
words  of  the  latter,  that  "  there  was  no  manifest  difference  between 
the  two  classes  as  to  susceptibility  to  the  contagion.1'5 

If,  now,  we  turn  to  the  authorities  who  have  not  published  the  details 
of  their  experiments  so  much  as  the  conclusions  which  they  drew 
from  them,  and  from  the  collective  materials  pointed  out  in  a  preced- 
ing paragraph,  we  shall  still  find  the  prophylactic  virtues  of  bella- 
donna affirmed  by  the  most  eminent  physicians,  particularly  by  Hufe- 
land  in  Germany,  and  Guersant  in  France ;  the  latter  of  whom  states 
that  he  never  failed  to  employ  the  method  we  are  discussing,  and  that 
he  had  remarked  the  almost  certain  immunity  of  those  who  were  sub- 
jected to  it.6  The  dissentients  from  this  view  include,  it  is  true,  seve- 
ral eminent  persons,7  but,  with  the  exceptions  already  stated,  they  do 
not,  in  general,  appear  to  have  formed  an  opinion  deduced  from  any 
enlarged  personal  experience,  but  rather  to  have  based  their  objections 
on  the  results  of  inadequate  trials,  or  upon  a  very  natural  distrust  of 
the  original  source  of  the  statement  that  belladonna  is  a  prophylactic 
against  scarlatina.  Thus  Joseph  Frank,  in  the  work  above  quoted, 
expressly  declares  that  he  had  not  experimented  with  belladonna,  be- 
cause the  use  of  Hahnemann's  ridiculous  infinitesimal  doses  is  repug- 
nant to  common  sense,  and  because  he  was  conscientiously  opposed  to 
making  a  doubtful  experiment  upon  healthy  children  with  a  medicinal 
dose  of  one  of  the  most  active  poisons.  It  is  enough,  in  refutation  of 
such  arguments,  to  say  that  the  numerous  successful  trials  which  have 
been  referred  to,  were  made,  not  with  the  phantom  doses  of  homoeo- 
pathy, but  with  such  as,  although  minute,  were  sufficient  in  a  great 
many  instances  to  produce  an  eruption  on  the  skin  and  dryness  of  the 
throat,  and  yet  without,  in  a  solitary  case,  giving  rise  to  unpleasant 
symptoms. 

On  a  review  of  the  whole  subject,  we  feel  bound  to  express  the 

1  Southern  Jour,  of  Med.  and  Pharmacy,  Jan.  1846,  p.  41. 

2  Charleston  Med   Jour.,  vi.  476. 

s  Am.  Jour,  of  Med.  Sci.,  April,  1857,  p.  334. 

4  Boston  Med.  and  Surg.  Jour.,  Feb.  1857,  p.  413.        6  Ibid.,  April,  1857,  p.  241. 

6  Bull,  de  1'Acad.,  viii.  575. 

7  See  Begbie,  Br.  and  For.  Med.-Chir.  Rev.,  Jan.  1855,  p.  101  ;  Balfour,  Month. 
Jour.,  vii.  426  ;  Ibid.,  xi.  529.  M.  Tkousseau  confesses  that  he  is  in  doubt  upou  the 
eubject. 
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conviction  that  the  virtues  of  belladonna  as  a  protection  against  scar- 
latina are  so  far  proven,  that  it  becomes  the  duty  of  practitioners  to 
invoke  their  aid  whenever  the  disease  breaks  out  in  a  locality  where 
there  are  persons  liable  to  the  contagion,  particularly  in  boarding- 
schools,  orphans'  asylums,  and  similar  institutions,  and  among  the 
families  of  the  poor;  whenever,  in  a  word,  it  is  difficult  to  place  the 
bealthv  at  a  distance  from  the  sick.  The  dose  which  it  is  proper  to 
prescribe  under  such  circumstances  may  be  thus  stated.  Dissolve 
from  one  to  three  grains  of  fresh  and  well  prepared  extract  of  bella- 
donna in  an  ounce  of  cinnamon  water,  adding  a  few  drops  of  alcohol 
to  prevent  fermentation.  Of  this  solution  may  be  given,  two  or  three 
times  a  day,  one  drop  for  each  year  of  the  child's  age,  to  be  so  adminis- 
tered for  two  weeks,  or  longer,  if  the  danger  should  continue.  It  is  not 
pretended  that  the  protection,  such  as  it  is,  is  permanent.  On  each 
recurrence  of  an  epidemic  the  same  process  must  be  repeated. 

Poisoning  by  Opium. — The  antagonism  between  opium  and  bella- 
donna, to  which,  of  late  years,  attention  has  been  much  attracted,  is 
extremely  interesting  as  an  illustration  of  important  physiological  prin- 
ciples, and  as  one  among  the  many  instances  which  prove  the  degree 
of  safety  with  which  medicinal  weapons  may  be  wielded  when  their 
scope  and  force  can  be  accurately  determined.  Doubtless  the  recip- 
rocal antidotal  power  of  these  two  agents  would  long  ago  have  been 
recognized,  and  adopted  among  the  precepts  of  therapeutics,  had  not  a 
very  natural  timidity  restrained  their  use  to  such  small  doses  as  to 
defeat  the  object  aimed  at  in  administering  them.  But  it  is  now  well 
understood  that  whenever  a  medicine  cures  by  direct  antagonism,  its 
dose  can  have  no  limit  but  that  of  the  active  resistance  of  the  morbific 
agent.  Until  this  is  neutralized  the  remedy  is  little  apt  of  itself  to 
become  aggressive  and  dangerous.  From  the  most  ancient  times 
stimulants,  and  especially  wine,  were  used  as  antidotes  to  all  the  poi- 
sons of  the  class  to  which  belladonna  belongs.  But  perhaps  we  must 
come  down  to  the  seventeenth  century  to  find  a  distinct  recognition  of 
the  virtues  of  opium  in  poisoning  by  belladonna.1  "  Prosper  Alpinus 
and  Lobelius,"  says  Giacomini,  "  had  observed  that  when  opium  is 
associated  with  belladonna  the  action  of  the  latter  is  diminished ; 
Bonetus  treated  poisoning  by  belladonna  with  alexipharmics  and  stim- 
ulants; Camerarius  had  recourse  to  the  same  agents;  stimulants  and 
theriaca  were  prescribed  by  Faber,  wine  by  Schenck;  bezoars,  aro- 
matics,  and  volatile  oils  by  Valentine;  and  Lippi  effected  several  cures 
with  Sydenham's  laudanum."  These  citations  of  the  eminent  Italian 
physician  were  made,  in  part,  it  may  be  remarked,  to  justify  his  clas- 
sification of  medicines,  in  which  opium  ranks  as  a  stimulant  and  bella- 
donna as  a  sedative  agent.  Treating  of  the  former,  he  remarks: 
"  Opium  has  uniformly  been  found  useful  in  poisoning  by  sedatives, 
as  by  belladonna,  stramonium,  and  hyoscyamus."  This  was  the  theme 
of  an  inaugural  dissertation  by  J.Lipp,  in  1810,  which  was  afterwards 
published  by  Autenrieth,  and  in  which  it  was  advised  to  use,  "  after 
evacuation  of  the  stomach  and  bowels,  small  and  frequently  repeated 

1  Bod-sup,  Commentary  on  Theophrastus,  p.  1079. 
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doses  of  opium,  as  one  or  two  drops  of  laudanum  every  five  minutes, 
with  camphor  and  wine,  to  counteract  the  drowsiness,  &c.'"  Probably 
without  being  acquainted  with  these  facts,  Dr.  Anderson,  of  Edinburgh, 
starting  from  the  idea  that  because  belladonna  dilates  the  pupil,  it  might 
also  counteract  those  diseases  in  which  contraction  of  the  pupil  is  a 
prominent  symptom,  administered  the  medicine  in  several  cases  of  poi- 
soning by  opium.  Its  effects  appeared  to  answer  the  expectations  of  the 
experimenter.2  In  a  case  of  poisoning  by  laudanum  which  had  reached 
an  alarming  stage,  and  after  five  hours  had  elapsed  from  the  swallowing 
of  the  poison,  Dr.  Mussey,  of  Cincinnati,  administered,  first  the  extract 
and  afterwards  the  tincture  of  belladonna,  until,  in  the  course  of  five 
or  six  hours,  seven  grains  of  the  former  and  an  ounce  of  the  latter 
preparation  had  been  given.  Kecovery  took  place ;  but,  except  that 
the  patient  complained  for  a  few  hours  of  being  unable  to  see  distinctly, 
none  of  the  peculiar  effects  of  belladonna  were  manifested.3  Two  cases 
were  reported  by  Mr.  Bell,  of  Edinburgh,  in  which,  when  alarming 
symptoms  followed  the  subcutaneous  inoculation  of  atropia,  they  were 
rapidly  subdued  by  the  use  of  morphia  applied  in  the  same  manner.4 

After  these,  numerous  other  cases  were  published,  which  left  the 
fact  no  longer  open  to  doubt  that  opium  and  belladonna  are  mutually 
antagonistic,  and  in  the  strictest  sense  antidotes  to  each  other.  A 
table  containing  the  greater  number  of  those  reported  at  the  time  of 
its  publication  is  given  by  Dr.  W.  F.  Norris.5  It  comprises  nine  cases 
of  poisoning  by  opium  and  eighteen  of  poisoning  by  belladonna.  If 
the  antidotes  were  occasionally  unsuccessful,  it  seems  to  have  been 
only  when  they  were  too  grudgingly  administered.  The  condition  of 
the  pupil  is  an  infallible  index  for  the  exhibition  of  opium  and  of  the 
mydriatics  in  poisoning  by  the  one  or  the  other  of  them.  Until  the 
contracted  pupil  begins-to  dilate,  or  the  dilated  pupil  to  contract,  no 
danger  from  the  antidotes  need  be  apprehended.  Their  antagonism 
is  complete.  This  power  permits  us  to  explain  the  cases  in  which  the 
two  medicines  have  been  taken  together,  and  in  excessive  doses,  with- 
out occasioning  any  alarming  consequences,  and,  in  some  instances, 
even  without  producing  any  effects  at  all.  It  is  unnecessary  to  attempt 
to  indicate  the  precise  dose  of  either  medicine  which  should  be  admin- 
istered as  an  antidote.  This  will  depend  altogether  upon  the  gravity 
of  the  symptoms.  These  facts  are  very  interesting,  and  harmonize  with 
those  elsewhere  stated  respecting  the  antagonistic  action  of  opium  and 
sulphate  of  atropia,  the  former  producing  a  dilatation,  and  the  latter  a 
contraction  of  the  capillary  arteries  of  the  web  of  a  frog's  foot. 

A  similar  application  of  belladonna  has  been  suggested  in  delirium 
tremens  when  the  pupil  is  greatly  contracted,  but  as  yet  there  is  no 
proof  of  its  efficacy. 

Administration  and  Doses. — Belladonna  maybe  administered  in 
substance,  infusion,  extract,  and  tincture.     One  grain  of  the  powder 

1  Richter,  Ausf.  Arzn.,  ii.  563. 

2  Month.  Jour,  of  Med.  Sci.,  April,  1854,  p.  377. 

3  Bost.  Med.  and  Surg.  Jour.,  Feb.  1856,  p.  56. 

4  Kdinb.  Med.  Jour.,  July,  1858,  p.  6. 

*  Am.  Jour  of  Med.  Sci.,  Oot.  1862,  p.  395. 
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of  the  roots  or  leaves,  and  one-quarter  of  a  grain  of  the  extract,  are  the 
average  closes  which  it  is  safe  to  begin  with.  They  maybe  gradually 
increased  until  the  pupil  becomes  affected.  An  infusion,  made  with 
twenty  grains  of  the  leaves  to  half  a  pint  of  water,  may  be  given  in 
doses  of  half  a  fluidounce  every  four  or  five  hours.  Of  the  tincture, 
which  is  officinal,  the  dose  is  fifteen  or  twenty  drops  for  an  adult.  In 
the  United  States  the  extract  is  employed  almost  to  the  exclusion  of 
other  preparations  of  belladonna.  It  is  used  to  make  an  ointment  (rxt. 
belladon.  3j  to  3ij,  adipis  3j),  and  a  plaster  (ext.  belladon.  .^iss,  emp. 
sapon.  3ij),  which  is  a  convenient  application  in  slight  local  pains  of 
a  rheumatic  or  neuralgic  character.  Sulphate  of  atropia  may  be  given 
in  the  dose  of  from  one-fiftieth  to  one-twentieth  of  a  grain.  Pure 
atropia  maybe  dissolved  in  distilled  water  with  the  addition  of  a  little 
muriatic  acid.  One  grain  of  this  substance  dissolved  in  five  fluidrachms 
of  distilled  water  with  the  addition  of  five  fluidrachms  of  rectified 
alcohol,  makes  a  very  convenient  solution  in  practice,  and  is  much 
more  certain  than  any  other  preparation  of  belladonna.  Ten  minims, 
or  one-sixtieth  of  a  grain,  of  atropia,  is  the  commencing  dose  for  any 
age  above  ten  years.  The  dose  may  be  increased  daily  by  three  or 
four  minims  until  its  physiological  effects  begin  to  appear.  For  chil- 
dren under  one  year  the  commencing  dose  is  one.minim.  {Fleming) 


STRAMONII   FOLIUM.  — Stramonium  Leaf. 
STRAMONII    SEMEN.— Stramonium  Seed. 

Description. — Datura  Stramonium  is  a  plant  which  abounds  in 
Europe  and  the  United  States,  as  well  as  in  Eastern  countries,  grow- 
ing luxuriantly  wherever  the  soil  is  rank,  but  especially  near  the  hab- 
itations of  men.  In  this  country  it  is  familiarly  known  as  Jamestown 
weed,  a  name  which  it  derived  from  the  circumstance  that  a  party  of 
soldiers,  at  Jamestown,  Va.,  were  poisoned  by  the  leaves  of  the  plant 
which  they  boiled  and  ate  as  greens.1  It  is  an  annual  plant,  of  the 
natural  family  Solanaceae,  three  feet  high  or  more,  with  smooth,  shining 
stems  and  spreading  branches,  and  large  leaves  of  an  elongated  trian- 
gular form,  and  sinuous  edges ;  they  are  of  a  dark  green  color  above, 
but  paler  below.  The  flower  is  large,  funnel-shaped,  pentangular,  of 
a  pale  color,  and  is  succeeded  by  a  green  capsule  of  the  size  and  form 
of  an  English  walnut,  covered  with  prickles,  and  containing  numerous 
dark  kidney-shaped  seeds.  The  root  is  thick,  fibrous,  and  white.  The 
whole  plant  exhales  a  rank  narcotic  odor.  The  leaves  and  seeds  are 
officinal. 

The  active  properties  of  this  plant  depend  upon  daturia,  an  alkaloid 
principle  which  was  discovered  by  Geiger  and  Hesse  in  stramonium 
seeds,  the  part  in  which  it  is  most  abundant.  It  forms  clusters  of 
brilliant  colorless  prismatic  crystals,  is  inodorous  when  pure,  but  in 
its  impure  state  has  a  repulsive  smell,  and  a  bitter  acrid  taste  resem- 

1  Beverley's  Hist,  of  Virginia,  1722,  2d  ed.,  p.  121. 
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bling  that  of  tobacco.     According  to  Planta's  analysis,  its  composition 

is  identical  with  that  of  atropia. 

The  following  preparations  of  stramonium  are  officinal : — 

Extractum  Stramonii — Extract  of  Stramonium. 

This  is  the  inspissated  juice  of  the  leaves.     It  is  directed  to  be  given 

in  one  grain  doses,  but  is  of  uncertain  strength. 

Extractum  Stramonii  Alcoholicum. — Alcoholic  Extract  of 
Stramonium. 

This  preparation,  which  is  stronger  and  more  permanent  than  the 
last,  is  made  by  evaporating  a  tincture  of  the  seeds.  Its  dose  is  half 
a  grain. 

Tinctura  Stramonii. — Tincture  of  Stramonium. 

It  is  made  by  percolation  of  diluted  alcohol  through  four  troyounces 
of  powdered  stramonium  seeds,  so  as  to  obtain  two  pints  of  tincture. 
The  average  dose  is  fifteen  minims. 

Unguentum  Stramonii. — Ointment  of  Stramonium. 

Sixty  grains  of  the  extract  of  stramonium  softened  with  water,  are 
rubbed  with  an  ounce  of  lard  to  form  this  ointment.  It  is  used  as  a 
local  anodyne  and  discutient  application. 

Medical  History. — It  is  uncertain  whether  or  not  the  powers  of 
stramonium  were  known  to  the  ancients,  but  there  can  be  no  doubt  that 
for  a  knowledge  of  its  remedial  virtues  we  are  indebted  to  Storck,  of 
Vienna,  who  made  various  experiments  with  an  extract  prepared  from 
the  fresh  plant,  and  published  an  account  of  them  in  1762.  Since  this 
period  stramonium  has  held  a  prominent  position  in  the  materia  medica, 
and  been  the  subject  of  repeated  examinations,  of  which,  some  of  the 
earliest  were  prosecuted  in  this  country. 

Action.  On  Animals. — Various  animals  eat  stramonium  with  im- 
punity. Insects  of  the  caterpillar  tribe  feed  upon  it,  and  goats  devour 
it  without  injury.  A  decoction  of  the  leaves  applied  to  the  skin  of  a 
young  rat  produced  alternate  debility  and  convulsive  movements.1 
Very  large  doses  administered  to  the  horse  have  induced  drowsiness, 
gaping,  and  even  death. 

On  Man. — The  symptoms  to  which,  stramonium  may  give  rise  so 
closely  resemble  those  already  ascribed  to  belladonna,  that  no  de- 
tailed analysis  of  them  need  be  presented.  It  will  be  sufficient  to  point 
out  the  principal  groups  of  phenomena  which  are  occasioned  by  its 
administration.  According  to  Dr.  Cooper,  two  grain  doses  of  the 
powdered  leaves  slightly  increase  the  fulness  and  frequency  of  the 
pulse,  and  produce  a  warm  skin,  moisture  of  the  hands  and  face,  and 
a  little  giddiness ;  while  five  grain  doses  cause  decided  intoxication, 
dilatation  of  the  pupil,  difficulty  of  speech,  nausea,  thirst,  dryness  of 
the  throat,  relaxation  of  the  bowels,  and  increased  flow  of  urine,  and 
some  feverishness.  In  larger,  and  what  may  be  considered  poisonous 
doses,  the  first  effect  is  to  excite  immoderately.  The  whole  aspect  of 
the  patient  is  that  of  a  person  with  high  fever  and  delirium ;  he  may 
seem  happy,  talking  nonsense  and  laughing,  or  be  violent,  biting  and 
striking  furiously ;  the  movements  are  irregular  and  sometimes  much 

1  Cooper,  Caldwell's  Theses,  p.  170, 174. 
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resemble  the  contortions  of  chorea,  or  those  of  an  intoxicated  person, 
and  complaint  is  apt  to  be  made  of  dizziness,  with  heaviness  or  light- 
ness of  the  head,  and  a  disposition  to  faint;  the  face  is  flushed,  occa- 
sionally swollen,  the  eye  bright,  the  conjunctiva  injected,  the  pupil  di- 
lated, and  the  sight  confused,  and  the  skin  is  sometimes  profusely 
covered  with  a  bright  red  eruption  which  may  be  followed  by  a  crop 
of  minute  vesicles,1  or  the  eruption  may  resemble  erysipelas,  at  first, 
and  measles  at  a  later  period.2 

The  mental  excitement  and  disorder  occasioned  by  an  overdose  of 
stramonium  may  be  very  aptly  illustrated  by  the  case  of  the  soldiers 
at  Jamestown  which  was  alluded  to  above.  Beverley  informs  us  that 
"some  of  them  ate  plentifully  of  the  plant,  the  effect  of  which  was  a 
very  pleasant  comedy;  for  they  turned  natural  fools  upon  it  for 
several  days.  One  would  blow  up  a  feather  in  the  air,  another  would 
dart  straws  at  it  with  much  fury;  and  another,  stark  naked,  was  sit- 
ting up  in  a  corner,  like  a  monkey,  grinning  and  making  mouths  at 
them;  a  fourth  would  fondly  kiss  and  paw  his  companions,  and  sneer 
in  their  faces,  with  a  countenance  more  antic  than  in  any  Dutch 
droll.  In  this  frantic  condition  they  were  confined,  lest  they  should 
in  their  folly  destroy  themselves;  though  it  was  observed  that  all 

their  actions  were  full  of  innocence  and  good  nature After 

eleven  days  they  returned  to  themselves  again,  not  remembering  any- 
thing that  had  passed."  In  other  cases  the  patient  seems  plunged  in 
a  reverie  which  is  interrupted  by  sudden  shrieks,  or  by  convulsions; 
and  in  others  still,  the  delirium  is  so  furious  as  to  call  for  forcible 
restraint.  Meanwhile  the  head  is  hot,  the  pupils  largely  dilated,  the 
face  bloated  and  red,  and  the  hands  and  feet  cold  and  tremulous. 

In  Dr.  De  Witt's  case,  referred  to  above,  there  was  manifested  a 
strong  aversion  to  fluids.  When  a  cup  of  water  was  brought  to  the 
patient's  lips  she  would  instantly  start  from  it,  and  relapse  into  a  con- 
vulsive paroxysm.  Lobstein  observed  a  similar  phenomenon  in  two 
instances.  At  a  later  stage,  in  fatal  cases,  or  in  such  as  tend  to  be- 
come so,  excitement,  hallucinations,  and  spasmodic  movements  are 
succeeded  by  stupor,  insensibility,  and  relaxation,  or  even  paralysis ; 
the  pupil  is  fixed  and  inordinately  dilated,  the  pulse  rapid  and  thready, 
and  the  skin  hot  and  perspiring.  Among  the  anomalous  symptoms 
of  poisoning  by  stramonium  is  one  observed  in  the  case  of  a  man  to 
whom  all  black  objects  appeared  green.3  At  no  period  in  the  progress 
of  the  symptoms,  until  death  seems  imminent,  is  there  the  least  tend- 
ency to  sleep  ;  on  the  contrary,  there  is  obstinate  insomnia,  and  yet,  on 
the  recovery  of  the  patient,  he  retains  no  distinct  recollection  of  what 
has  occurred. 

These  peculiar  qualities  of  stramonium  have  rendered  it  a  conve- 
nient agent  for  the  speculations  of  knavery,  for  there  is  reason  to 
believe  that  much  of  the  phantasmagoria  of  sorcery  was  derived  from 
this  source,  and  that  the  oblivious  intoxication  of  stramonium  has 

1  De  Witt,  Med    Repository,  ii.  28. 

2  Dr.  R.  E.  Griffith,  Am  .Jour  of  Med.  Sci.,  v.  252  ;  Faust,  Charleston  Med  Jour, 
and  Rev.,  ix.  746  ;  Calki.vs,  Boston  Med.  and  Surg.  Jour.,  June,  1856,  p.  398. 

3  Husemakx,  Journ.  f.  Pkarmakodynamik,  ii.  191. 
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been  employed  to  facilitate  and  conceal  the  perpetration  of  crime. 
The  latter  is  attributed  to  the  Hindoos,  but  seems  to  have  had  Chris- 
tian imitators.  For,  as  MM.  Trousseau  and  Pidoux  relate,  a  band  of 
thieves  was  brought  to  trial,  whose  plan  of  procedure  was  this :  Thej 
mixed  the  powder  of  stramonium  seeds  with  snuff,  and,  in  places  of 
public  resort,  were  very  assiduous  in  offering  the  snuff-box  to  such  of 
their  neighbors  as  they  wished  to  rob.  As  soon  as  the  victims  began 
to  be  confused,  and  talk  at  random,  they  were  pillaged  without  diffi- 
culty. 

In  the  preceding  account  it  is  not  easy  to  discover  any  essential 
difference  between  the  action  of  belladonna  and  of  stramonium ;  their 
effects  upon  the  nervous  system  are  nearly  identical,  and  it  is  only  in 
the  fact  that  stramonium  appears  to  augment  the  several  excretions  of 
the  body  more  than  belladonna,  that  a  distinction  between  the  two  can 
be  perceived. 

The  same  approach  to  identity  exists  between  the  effects  of  daturia 
and  atropia,  but,  according  to  Schroffj  the  former  is  of  about  twice  the 
strength  of  the  latter.  Wertheim  arrived  at  the  same  conclusions. 
It  is  singular,  however,  as  Eeil  remarks,1  that  their  strength  should  be 
so  unequal  while  they  are  identical  in  composition. 

In  regard  to  the  operation  of  this  alkaloid,  Hoppe  concludes  from 
numerous  and  minute  experiments  that  it  expends  its  power  mainly 
upon  the  nerves  of  motion,  and  especially  those  of  the  bloodvessels, 
while  it  influences  the  sensory  nerves  in  an  inferior  degree.  He  also 
intimates  that  its  primary  stimulant  impression  is  followed  by  a  state 
of  debility  or  exhaustion  of  the  nerves,  and  that  the  cerebral  pheno- 
mena which  it  occasions  are  due  chiefly  to  vascular  congestion  of  the 
brain.2 

Eemedial  Employment. — The  similarity  of  stramonium  and  bella- 
donna in  their  poisonous  action  doubtless  led  to  the  employment  of 
the  former  in  diseases  which  the  latter  had  been  found  adapted  to  re- 
lieve. It  was,  at  all  events,  in  affections  of  the  nervous  system  that 
Storck  first  prescribed  stramonium,  and  founded  our  knowledge  of  its 
curative  powers. 

Insanity. — Storck  reports  the  cure  of  two  cases  of  insanity,  both  of 
which  were  of  long  standing,  and  one  of  them  complicated  with  an 
organic  disease,  hydatids  of  the  brain.  De  Durande,  Bergius,  Greding, 
Schneider,  and  Bernard  have  also  published  examples  of  occasional 
success.3  Amelung  regarded  stramonium  as  a  valuable  remedy  in 
acute  mania,  mania  cam  febre,  after  depletion,  and  other  antiphlogistic 
measures  had  been  duly  employed.  He  also  held  it  to  be  useful  in 
shortening  the  paroxysms  of  periodical  insanity,  and  in  tempering  the 
violence  of  the  more  permanent  forms.4  The  late  Professor  Barton 
attributed  to  this  agent  the  recovery  of  an  insane  patient,  and  Dr. 
Eberle  declares  that  in  a  case  of  hysterical  mania  it  afforded  unequi- 

1  Mat.  Med.  der  reinen  chemischen  Pflanzenstoffe,  Berlin,  1857. 

2  Die  Nervenwirkungen  der  Heilmittel,  2tes  Heft,  S.  146. 

3  Bayle,  Bib.  de  Th6rap.,  torn.  ii.  p.  269. 

4  Journal  des  Progres,  torn.  xvii.  p.  84. 
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vocal  relief.1  On  examining,  however,  such  of  the  cases  recorded  by 
these  writers  as  appear  to  have  been  favorably  influenced  by  stramo- 
nium, the  greater  number  are  found  to  be  examples  of  puerperal 
insanity,  the  form  of  mental  derangement  which,  of  all  others,  has  the 
strongest  tendency  to  recovery,  when  removed  from  hostile  influences. 
Yet  stramonium,  like  other  narcotics,  may  very  probably  accelerate 
its  cure.  Dr.  Chapman  is  of  opinion  that  this  medicine  will  be  found 
more  efficacious  in  melancholia  than  in  any  other  form  of  mental 
derangement.  The  late  superintendent  of  the  Massachusetts  Lunatic 
Hospital,  Dr.  Woodward,  whose  field  of  observation  was  so  extensive, 
and  so  thoroughly  scanned  by  him,  expresses  his  opinion  of  the  virtues 
of  stramonium  in  the  following  words:  "In  some  cases  its  effects  are 
very  favorable,  in  others  it  not  only  disappoints  our  hopes,  but  some- 
times actually  coincides  with  diseased  impressions,  and  aggravates  the 
symptoms.  In  cases  of  insanity  connected  with  epilepsy  ...  I  have 
seen  excellent  effects  from  this  remedy  .  .  .  the  symptoms  of  both  are 
often  greatly  diminished  in  force  and  frequency."2 

Some  years  since,  M.  Moreau,  one  of  the  physicians  of  Bicetre, 
made  numerous  experiments  with  stramonium  in  the  treatment  of 
insane  hallucinations;  being  led  to  do  so  by  the  resemblance  which 
this  morbid  state  bears  to  that  produced  by  the  narcotic  in  question. 
In  several  instances  the  trial  met  with  complete  success;  but  only 
when  the  hallucinations  were  primitive,  that  is  to  say,  when  they  com- 
menced with  the  attack,  and  formed  its  prominent  characteristic.  The 
remedy  was  administered  in  the  form  of  an  extract  of  the  purified 
juice,  in  doses  gradually  increased  from  half  a  grain  to  eight  grains, 
and  sometimes  until  dilatation  of  the  pupil,  vertigo,  and  coldness  of 
the  extremities,  gave  notice  of  commencing  intoxication.3  M.  Brierre 
de  Boismont,  in  his  excellent  treatise  upon  hallucinations,  states  that 
other  physicians  have  not  been  equally  fortunate  with  M.  Moreau 
in  the  employment  of  stramonium,  at  the  same  time  admitting  that 
such  a  condition  as  the  drug  is  capable  of  inducing  must  be  well 
adapted  to  break  in  upon  and  dispel  the  imaginary  torments  of  the 
patient.4 

Much  earlier  than  the  experiments  of  Moreau,  Dr.  King,  of  Suf- 
field,  Connecticut,  reported  two  cases  which  he  regarded  as  meningitis, 
and  the  cure  of  which  was  evidently  due  to  stramonium.5  In  one, 
that  of  a  lad  about  fourteen  years  of  age,  there  was  delirium  with 
phantasms,  on  the  third  day;  on  the  fifth,  convulsive  twitchings,  cold- 
ness of  the  hands  and  feet,  and  largely  dilated  pupils.  At  this  stage 
a  decoction  was  made  with  half  a  drachm  of  stramonium  seeds  in  four 
ounces  of  water,  boiled  down  one-half,  and  a  teaspoonful  of  it  admin- 
istered every  half  hour.  The  following  night  the  patient  slept  about 
fifty  minutes,  and  his  delirium  was  less  violent.  The  medicine  was 
continued  in  more  frequent  doses,  and  on  the  seventh  day  from  the 
invasion  of  the  disease,  the  fever  and  delirium  had  much  abated,  and 
urine  was  copiously  discharged.     On  the  eighth  day,  the  patient  was 

1  Therapeutics,  p.  369.  *  Annual  Report,  &c,  1845. 

*  Gaz.  des  Hopitaux,  Oct.  1842.         *  Des  Hallucinations,  &c.  (Paris,  1845),  p.  508. 

6  Med.  Repository,  vol.  ii.  (1805),  p.  32. 
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calm  and  composed,  after  a  quiet  night's  rest,  and  so  recovered.  Dr. 
King  does  uot  assign  a  motive  for  the  treatment  adopted  by  him  in 
tins  case,  but  it  was  doubtless  tbe  same  which  guided  M.  Moreau  in. 
the  method  which  he  pursued  under  somewhat  analogous  circum- 
stances. 

Epilepsy. — The  evidence  in  favor  of  stramonium  as  a  remedy  for 
epilepsy  is,  perhaps,  quite  as  slender  as  for  that  of  any  other  in  the 
long  catalogue  of  specifics  for  this  intractable  malady.  A  certain 
number  of  cures  have  doubtless  followed  its  administration,  and  some 
of  them  were  in  all  probability  produced  by  it.  Thus,  in  the  sum- 
mary furnished  by  Bayle,  it  appears  that  out  of  forty-five  cases  re- 
ported by  various  authors,  thirteen  were  cured,  and  as  many  more 
relieved  by  the  treatment  in  question.  Of  the  latter  number  a  portion 
experienced  less  frequent  and  less  violent  attacks,  others  became  sub- 
ject to  slight  fainting  fits  instead  of  the  convulsive  paroxysm,  and 
others,  again,  at  the  usual  periods  of  the  attacks,  suffered  from  an 
extremely  annoying  formication.1  In  the  United  States,  Dr.  Archer, 
of  Maryland,  celebrated  the  virtues  of  stramonium  in  epilepsy  more 
than  half  a  century  ago,2  and  pointed  out,  more  distinctly  than  others 
have  done,  the  class  of  cases  in  which  it  is  most  efficacious.  These 
are,  according  to  his  experience,  when  the  fits  occur  at  short  inter- 
vals, and  periodically,  and,  therefore,  afford  time  for  bringing  the  pa- 
tient under  the  narcotic  influence,  before  the  commencement  of  an- 
other paroxysm.  When  the  intervals  wTere  of  irregular  length,  Dr. 
Archer  found  that  the  treatment  was  less  successful.  It  is  possible 
that  a  want  of  regularity  and  attention  in  administering  the  medicine 
may  account  for  its  failure  in  epilepsy,  when  used  by  other  physicians; 
for,  in  the  observance  or  neglect  of  these  elements  of  treatment,  lies 
the  secret  of  a  thousand  conflicting  reports  of  the  virtues  of  remedial 
agents.  Of  other  American  authorities  the  only  one,  besides  Dr. 
Archer,  who  appears  to  have  brought  the  treatment  we  are  discussing 
to  a  sufficient  test,  is  Dr.  Woodward,  and  he,  in  the  report  already 
cited,  ascribes  to  it  very  decided  curative  powers.  "In  many  cases," 
he  remarks,  "in  which  the  paroxysms  of  epilepsy  have  recurred  fre- 
quently, they  have,  for  months,  been  wholly  suspended  by  the  use  of 
the  tincture  of  stramonium.  .  .  .  This  remedy  rarely  makes  any 
favorable  impression  unless  it  is  used  in  sufficient  doses  to  dilate  the 
pupils  of  the  eye  slightly,  and  produces  some  difficulty  of  vision  more 
or  less  of  the  time." 

Spasmodic  Asthma. — The  utility  of  stramonium  in  this  affection  is 
vouched  for  by  a  larger  number  of  authoritative  witnesses  than  testify 
in  favor  of  its  virtues  in  any  other  malady.  In  the  most  of  the  dis- 
eases hitherto  noticed  the  medicine  was  employed  experimentally, 
and  on  the  suggestion  of  analogy  ;  but  in  the  one  before  us,  it  appears 
to  have  been  popularly  and  successfully  resorted  to  before  it  fell  under 
the  notice  of  physicians.  In  the  East,  the  roots  of  another  species  of 
datura,  D.ferox,  are  regarded  as  a  specific  for  paroxysms  of  asthma. 
They  are  cut  into  slips  as  soon  as  gathered,  air  dried,  and  then  beaten 

1  Bib.  de  Therap.,  vol.  ii.  p.  325.  2  Cooper,  in  Caldwell'*  Theses. 


750  NARCOTICS.  [CLASS 

into  fibres  resembling  those  of  hemp.  These  shreds  are  smoked  in  a 
pipe,  with  or  without  tobacco,  according  to  the  habits  of  the  patient. 
A  knowledge  of  this  circumstance  was  communicated  by  the  English 
General,  Dent,  on  his  return  from  India,  in  1802,  to  Dr.  Sims,  by 
whom  the  employment  of  the  medicine  was  encouraged.  Dr.  Sigmond1 
informs  us  that  a  war  of  pamphlets  and  journals,  in  which  the  remedy 
was  by  turns  eulogized  and  stigmatized,  took  place  upon  its  introduc- 
tion into  general  use.  Some  of  the  parties  to  this  conflict  were  dis- 
honest and  mercenary,  and  their  unworthy  motives,  as  well  as  their 
abusive  publications,  seem  to  have  excited  in  the  minds  of  many 
honorable  practitioners  a  deep-rooted  prejudice  against  stramonium 
itself.  Thus  Dr.  Bree,  who  had  been  personally  attacked,  published 
an  extremely  unfavorable  account  of  his  experience  with  the  medi- 
cine, attributing  to  it  a  greater  or  less  degree  of  injury  in  twenty-four 
out  of  eighty  cases,  and  declaring  that  the  remainder  had  received  no 
permanent  benefit.  Much  of  the  testimony  of  English  writers  of  this 
date  is  evidently  tainted  by  undue  partiality  or  prejudice,  and  must 
be  corrected  by  that  of  more  impartial  observers,  which,  as  will  be 
seen,  corroborates  the  statements  of  those  who  first  employed  the  drug 
in  Europe  as  a  remedy  for  asthma. 

The  cases  of  Krimer,2  five  in  number,  were  all  well-marked  exam- 
ples of  spasmodic  asthma,  and  in  all  of  them  the  relief  obtained  from 
smoking  stramonium  was  not  only  prompt  and  complete,  but  perma- 
nent. Much  more  recently  (1836),  Miquel  published  a  number  of  in- 
stances of  the  value  of  this  treatment  drawn  from  his  own  observation, 
and  from  the  practice  of  Biett,  Martin  Solon,  Andral,  and  Cayol. 
Among  them  were  several  in  which  the  dyspnoea  seems  to  have  been 
produced  by  pulmonary  emphysema,  and  others  in  which  there  was  a 
copious  bronchial  secretion;  nevertheless,  in  all  of  them  considerable 
relief  was  obtained.3  Chanel,4  Mirande/  and  Legal6  likewise  reported 
a  few  cases  confirmatory  of  Miquel's  results,  and  more  recently  (1846), 
Dr.  Namias,  an  Italian  physician,  recalled  the  attention  of  the  medical 
profession  to  the  importance  of  the  treatment  we  are  discussing.7 
One  of  the  cases  related  by  him  may  serve  to  illustrate  the  subject. 
A  bookseller  was  subject  to  severe  attacks  of  asthma  in  the  spring 
season,  which  were  generally  mitigated  by  assafcetida,  emetics,  and 
sinapisms.  In  the  spring  of  1845  the  paroxysms  were  unusually 
violent,  the  pulse  corded  and  irregular,  the  face  livid,  the  respiration 
laborious  and  carried  on  by  the  voluntary  muscles.  The  patient  was 
forced  to  sit  up  in  bed,  and  every  moment  seemed  about  to  suffocate. 
A  pint  of  blood  drawn  from  the  arm,  and  a  dose  of  ipecacuanha, 
afforded  no  relief;  nor  did  revulsives,  nor  even  a  renewal  of  the  de- 
pletion, act  more  favorably.  At  this  stage  stramonium  smoking  was 
prescribed.  The  relief  was  almost  miraculous  ;  in  less  than  a  quarter 
of  an  hour  the  breathing  became  free,  and  the  patient  complained  only 

•  Lancet,  1836-37,  vol.  ii.  p.  393. 

■  Bayle,  op.  cit.  *  Bull,  de  Ther.,  torn.  xi.  p.  13. 

4  Ibid.,  p.  326.  5  Ibid.,  torn.  xiii.  p.  157. 

6  These  de  Paris,  1835,  and  Arch.  Gen.,  2eme  Serie,  torn.  xi.  p,  498. 

7  Arch.  Generates,  torn.  xvi.  p.  97. 
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of  fatigue.  Next  day  the  cough,  which  had  been  dry,  became  humid, 
and  a  regular  attack  of  catarrh  succeeded,  but  without  the  least  op- 
pression of  the  respiration. 

MM.  Trousseau  and  Pidoux1  are  not  in  any  degree  behind  the 
authors  already  cited  in  their  favorable  opinion  of  stramonium  in 
asthma.  They  are  careful,  however,  to  apply  this  term  only  to  par- 
oxysmal dyspnoea  independent  of  structural  lesions  of  the  lungs, 
heart,  or  great  vessels.  In  this  form  of  the  disease,  they  have  seen 
stramonium  effect  a  complete  cure.  Still,  if  it  frequently  succeeds,  it 
often  also  fails,  even  in  paroxysmal  asthma,  while  it  sometimes 
promptly  mitigates  the  more  permanent  forms  of  the  affection.  The 
effect  of  stramonium  fumes  on  simple  spasmodic  asthma  is  marvellous 
during  the  first  few  months  or  years  of  its  use;  but,  if  the  attacks  are 
severe  and  frequent,  the  medicine  by  degrees  loses  its  power  over  the 
disease.  It  may  also  be  prescribed  as  a  palliative  of  dyspnoea  and 
cough  in  consumption,  chronic  catarrh,  and  organic  diseases  of  the 
heart,  whenever  the  violence  of  these  symptoms  appears  to  proceed 
from  nervous  disorder. 

In  this  country  stramonium  is  very  generally  employed  to  palliate 
asthma,  but  little  or  nothing  has  been  written,  beyond  an  expression 
of  opinion,  from  which  the  degree  of  its  utility  can  be  inferred.  A 
partial  exception  to  this  statement  is  that  of  Dr.  Bigelow,  who  informs 
us  that  "it  would  not  be  difficult  to  designate  a  dozen  individuals  in 
Boston  and  its  vicinity  who  are  in  the-  habit  of  employing  it,  with 
unfailing  relief,  in  the  paroxysms  of  the  distressing  complaint." 
Wierle,  Chapman,  and  Dr.  Wood  all  testify  to  the  occasional  efficacy 
of  the  treatment,  but  appear  to  think  that  it  more  frequently  fails 
than  succeeds.  It  may  be  fairly  concluded  that  the  contradictory 
opinions  expressed  by  different  authors  arise  from  the  fact  that  those 
practitioners  who  have  reported  the  most  uniform  success  have  been 
careful  to  ascertain  the  purely  spasmodic  character  of  the  cases  in 
which  they  administered  the  remedy,  while  most  of  those  who  esteem 
it  lightly  have  prescribed  it  in  many  cases  of  dyspnoea  arising  wholly, 
or  in  greatest  part,  from  organic  disease.  Here,  as  in  other  instances, 
correct  diagnosis  is  the  only  substantial  basis  of  rational  treatment. 

Much  of  the  hostility  against  the  use  of  stramonium  in  asthma  for- 
merly displayed  by  the  practitioners  of  Great  Britain,  may  be  attri- 
buted to  the  alarming  and  even  fatal  symptoms  which  occasionally 
followed  this  use  of  the  drug,  and  particularly  to  the  death  of  the 
officer  who  was  the  means  of  transplanting  the  oriental  practice  to 
England.2  This  event,  however,  was  not  justly  attributed  to  smoking 
stramonium ;  for  the  patient  recovered  from  the  comatose  state  into 
which  his  unadvised  and  excessive  employment  of  the  remedy  had 
thrown  him,  and,  on  the  recurrence  of  a  fit  of  dyspnoea,  expired 
suddenly,  probably  from  disease  of  the  heart.  It  is,  nevertheless,  of 
the  first  importance  that  the  remedy  should  be  cautiously  employed, 
and  its  use  confined  to  those  cases  in  which  the  nervous  element  of 
dyspnoea  is  the  sole,  or  at  least  the  principal,  cause  of  suffering.     All 

1  Op.  cit.  *  Sigmoid's  Lectures,  loc.  cit. 


752  NARCOTICS.  [CLASS 

congestion  or  inflammation  of  the  lungs  or  brain,  and  every  struc- 
tural disorder  of  the  apparatus  of  circulation  or  respiration  which 
gives  rise  to  permanent  shortness  of  breath,  should  be  held  as  a  para- 
mount contra-indication ;  and,  under  no  circumstances,  ought  the 
narcotic  influence  to  be  allowed  to  extend  beyond  creating  a  slight 
decree  of  vertigo.  When  the  plethoric  condition  of  the  patient  is 
the  only  obstacle  to  the  employment  of  stramonium  fumes,  it  may  be 
removed  by  venesection. 

About  20  grains  of  dried  stramonium  leaves,  or  half  that  quantity 
of  the  fibres  of  the  root,  may  be  smoked  at  once.  Some  persons  direct 
them  to  be  mixed  with  sage  leaves,  or  with  tobacco  if  the  patient  is 
accustomed  to  it.  They  may  be  smoked  in  a  pipe,  or  cigarette.  An- 
other method  is  to  steep  cigars  in  a  strong  decoction  of  stramonium  ; 
when  dry,  they  are  ready  for  use.  The  desired  effect  is  much  more 
promptly  attained  by  drawing  the  smoke  into  the  lungs,  than  by  the 
ordinary  mode  of  receiving  it  into  the  mouth  alone. 

In  whooping-cough  stramonium  has  been  prescribed  in  the  same  way 
as  belladonna,  and  for  the  same  purpose  ;  but  there  is  much  less  evi- 
dence of  its  efficacy.  In  like  manner  it  has  been  employed  for  the 
relief  of  dysmenorrhcea.  Thus,  according  to  Eberle,  by  exhibiting  from 
twenty  to  thirty  drops  of  the  officinal  tincture  three  times  daily,  for 
two  or  three  days  immediately  preceding  the  period  of  the  menses, 
the  distressing  pains  attending  this  affection  will,  in  some  instances, 
be  entirely  prevented.  In  one  case  it  effected  a  perfect  cure.1  Dr.  A. 
T.  Thompson  found  half  grain  doses  of  the  extract  extremely  useful 
in  the  same  affection,  in  combination  with  Plummer's  pill  and  di- 
gitalis.2 

Retention  of  urine  depending  upon  inflammation  or  tenderness  about 
the  neck  of  the  bladder  may  sometimes  be  overcome  without  catheter- 
ism,  by  cataplasms  of  the  bruised  leaves  of  stramonium,  or  by  the 
extract  of  this  article  applied  in  any  manner  with  moist  heat.3  The 
anodyne  and  relaxing  qualities  of  the  combined  application  no  doubt 
unite  in  producing  the  effect. 

Neuralgia. — Stramonium,  like  belladonna,  has  been  repeatedly  ap- 
plied to  the  treatment  of  the  different  forms  of  neuralgia,  but  with 
inferior  success.  Although  in  some  instances  it  has  proved  equally 
efficacious,  its  influence,  on  the  whole,  appears  to  be  less  decided  and 
certain.  The  experience  of  Lentin,  Marcet,  Begbie,  and  Kirchhoff, 
as  reported  by  Bayle,"1  is  quite  unfavorable  to  the  virtues  of  stramo- 
nium in  facial  neuralgia,  but  very  favorable  to  them,  on  the  contrary, 
in  sciatica.  Yet,  according  to  Wendelstadt,  of  Hersfeld,  stramonium 
is  as  truly  a  specific  for  facial  neuralgia  as  quinine  for  intermittent 
fever.5  The  paper  before  us  furnishes  no  details  of  his  cases,  and  their 
value  must  remain  conjectural.  His  mode  of  insuring  the  alleged  de- 
gree of  his  success  was  to  prescribe  half  a  grain  of  the  extract,  which 
dose  was  repeated  in  an  hour,  and  again  in  two  hours  more ;  on  the 
following  day,  unless  the  state  of  the  patient  forbade  it,  a  fourth  dose 

1  Therapeutics,  p.  371.  2  Elem.  of  Materia  Medica,  &c,  p.  430. 

8  Dr.  W.  Fahnfstock,  in  Am.  Jour,  of  Med.  Sci.,  vol.  v.  p.  251. 

*  Bib.  de  Tkeiap.,  torn.  ii.  p.  280.  5  Bull,  de  Therap.,  torn.  xii.  p.  239. 
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was  given.  As  soon  as  symptoms  of  narcotism  appeared,  the  daily 
quantity  was  restricted  to  two  doses,  which  was  to  be  increased  again 
on  the'  subsidence  of  these  symptoms,  and  the  medicine  continued 
until  the  due  results  were  obtained.  There  is,  doubtless,  in  this  me- 
thodical and  reiterated  prescription  of  a  medicine  more  power  than 
could  be  inferred  from  its  more  casual  effects.  Other  practitioners, 
and  with  them  several  of  those  cited,  prefer  the  external  application 
of  stramonium,  in  tincture,  extract,  or  substance,  as  a  remedy  for 
neuralgia ;  and,  although  it  certainly  acts  as  a  palliative  when  thus 
employed,  and  in  this  country  is  to  be  preferred  to  belladonna  (at 
least  when  the  fresh  thorn-apple  plant  can  be  procured),  yet  it  cer- 
tainly has  not  hitherto  been  supposed  to  possess  equally  valuable  pro- 
perties with  the  latter  agent  in  the  treatment  of  neuralgia. 

Rheumatism. — Bruised  stramonium  leaves,  either  in  their  fresh 
state,  or  stewed  with  lard,  form  a  popular  and  very  useful  application 
to  the  joints,  in  chronic  rheumatism,  although  perhaps  not  more  so 
than  any  other  emollient  and  anodyne  cataplasm.  The  method  is, 
however,  a  convenient  one,  and  may,  in  some  instances,  answer  a  better 
purpose  than  more  strictly  pharmaceutical  preparations.  Liniments 
and  ointments  containing  the  tincture  or  extract  of  stramonium  may  be 
employed  in  frictions  upon  the  affected  part.  One  of  the  most  intrac- 
table forms  of  chronic  rheumatism  is  that  in  which  Eberle  found 
stramonium  to  be  "  the  most  efficacious  remedy  we  possess,"  a  form 
"attended  by  an  irritable,  quick,  but  weak  pulse,  swelled  joints,  and 
unattended  with  any  great  pain,  unless  on  being  moved."1 

Although  principally  employed  in  the  chronic  variety  of  rheuma- 
tism, stramonium  has  also  been  applied  to  the  treatment  of  the  acute 
articular  form,  by  MM.  Lebreton  and  Trousseau.  The  former  pre- 
scribed the  medicine  in  precisely  the  same  manner  as  that  directed  for 
neuralgia  by  Wendelstadt,  above  described,  and  so  as  to  maintain  for 
several  days  its  decided  narcotic  influence.  M.  Trousseau  vouches 
for  the  safety  of  this  treatment,  and  declares  that  he  has  derived 
advantages  from  it  which  none  other  appeared  capable  of  affording ; 
particularly  when  pursued  in  conjunction  with  active  purging.2  Simi- 
lar good  effects  have  been  obtained  by  Chomel.3  These  results  ought 
not  to  surprise  us,  when  we  remember  the  remarkable  powers  of 
opium  in  mitigating  the  severity,  and  shortening  the  attacks  of  acute 
rheumatism.  There  is  no  reason  why,  in  external  applications  at 
least,  stramonium  and  its  preparations  should  not  take  the  place  of 
more  expensive  and  often  less  pure  narcotics,  in  the  treatment  of 
every  kind  of  painful  affection.  So  common  and  at  the  same  time  so 
powerful  an  agent  deserves  more  attention  from  American  physicians 
than  it  has  hitherto  received,  and  of  which  any  published  evidence  is 
to  be  found. 

Hsemorrlwids. — Among  the  local  uses  of  stramonium  none  excels 
in  imparting  comfort  so  much  as  its  employment  in  piles  and  other, 
kindred  affections  of  the  rectum.      An  ointment  composed  of  the 

1  Mat.  Med.  and  Therapeutics,  loc.  oft. 

2  Op.  cit.  »  SzEKLKCKi,  Diet,  de  Therap.,  torn,  ii   p.  429. 
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extract  of  stramonium  and  lead  cerate  in  equal  parts  is  an  almost 
infallible  remedy  for  the  intolerable  itching  and  burning  which  piles, 
vermicular  ascarides,  &c,  occasion;  it  forms  also  a  very  soothing 
application  in  fissures  of  the  anus. 

Treatment  of  Poisoning  by  Stramonium. — Opium  is  the  proper  anti- 
dote for  poisoning  for  stramonium  as  it  is  for  poisoning  by  belladonna. 
A  case  of  singular  interest,  on  account  of  the  quantity  of  the  antidote 
taken,  has  been  reported  by  Dr.  Anderson.1  A  Sepoy  having  been 
poisoned  by  datura,  Dr.  A.  administered  by  the  mouth  one  grain  of 
muriate  of  morphia  every  hour.  Eight  grains  were  taken  before  any 
result  could  be  perceived.  After  the  eighth  dose  slight  signs  were  visible 
of  awakening  consciousness,  but  the  pupil  still  remained  widely  dil 
Subsequently,  as  the  symptoms  abated,  the  intervals  between  the 
doses  were  lengthened,  but  in  the  course  of  eighteen  hours  fifteen 
grains  of  muriate  of  morphia  were  taken.  Dr.  Aladdin,  also,  in  the 
case  of  a  child  four  years  of  age  poisoned  by  eating  stramonium  seeds, 
and  still  in  the  stage  of  active  intoxication,  effected  a  rapid  improve- 
ment in  the  symptoms,  and  ultimately  dissipated  them  completely  by 
enemata  of  laudanum.2 

Administration. — The  leaves,  root,  and  seeds  of  stramonium  may 
be  given  in  powder.  Of  the  two  former  the  dose  is  about  two  grains, 
and  of  the  last,  one  grain,  to  be  repeated  several  times  a  day  until  the 
characteristic  symptoms  produced  by  the  drug  begin  to  manifest 
themselves.  Of  the  officinal  extract  of  the  leaves  one  grain,  of  that 
of  the  seeds  half  a  grain,  and  of  the  tincture  fifteen  minims,  are  the 
average  doses.  The  tincture  is  one  of  the  best  forms  of  the  medicine, 
and  can  be  used  for  nearly  every  purpose  to  which  the  other  prepara- 
tions are  adapted. 


HUMULUS.— Hops. 

Description. — Hops  are  the  strobiles  of  Humulus  lupulus,  a  native 
plant  of  both  hemispheres,  with  a  perennial  fibrous  root,  annually 
producing  long  creeping  stems  which  are  trained  upon  poles  or  trees, 
to  the  height  of  six  or  seven  yards.  The  strobiles  or  fruit  are  of 
conoidal  shape,  and  are  formed  by  numerous  superposed  semi- 
transparent  scales,  of  a  pale  yellowish-green  color  when  fresh,  but 
brownish-yellow  when  dried.  They  have  a  strong  aromatic  and  nar- 
cotic odor,  and  a  bitter  and  spicy  taste.  They  are  covered  with, 
minute  yellowish  granules,  which  have  received  the  name  of  lupulin, 
and  which  contain  a  larger  proportion  of  the  active  principles  than 
any  other  portion  of  the  plant. 

Lupulin  is  procured  by  shaking  upon  a  fine  sieve  the  hop  strobiles 
of  the  previous  year.  It  is  a  delicate  powder,  of  a  golden  yellow  color, 
somewhat  harsh  and  tenacious,  and  both  bitter  and  aromatic.  Its  reac- 
tion is  neutral ;  it  is  nearly  insoluble  in  ether,  and  slightly  soluble  in 
water,  but  is  completely  so  in  alcohol.3     About  one-tenth  of  the  weight 

1  Banking's  Abs.,  xxxiii.  276.  *  Ibid.  5  Strumpf,  op.  cit. 
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of  the  hops  employed  is  thus  obtained  as  lupulin,  which,  by  repeated 
washings  and  decantations,  is  cleansed  from  the  fine  sand  that  is  always 
mingled  with  it.  After  being  carefully  dried  at  a  temperature  of  not 
more  than  76°  F.,  it  may  be  kept  unchanged  for  years  in  well-stopped 
bottles.  The  composition  of  lupulin  is  exceedingly  complex.  Accord- 
ing to  MM.  Payen  and  Chevallier,  it  contains'— first,  an  essential  oil, 
which  is  acrid,  of  a  greenish-yellow  color,  and  strong  smell ;  it  is  capa- 
ble of  beino-  spontaneously  converted  into  resin,  and  is  procured  most 
abundantly" from  the  lupulin  of  fresh  hops;  2d,  a  bitter  substance,  of 
a  yellowish-white  color,  which,  even  in  a  very  small  dose,  produces  a 
loss  of  appetite  and  suspension  of  the  digestive  function  for  eight  or 
ten  hours,  and,  according  to  other  observers,  dulness  of  the  head  a 
sense  of  weariness,  and  heaviness  of  the  limbs ;  3d,  a  resinous  sub- 
stance, in  the  form  of  yellowish  scales,  soluble  in  alcohol,  ether,  and 
the  alkalies,  bitter,  and  imparting  its  bitterness  to  boiling  water.  The 
latter  substance  forms  more  than  one-half  of  the  lupulin,  and  its  pro- 
portion is  large  when  that  of  the  essential  oil  is  small. 
The  following  preparations  of  Hops  are  officinal : — 
Extractum  Lupulinae  Fluidum.— Fluid  Extract  of  Lupultn. 
Sixteen  troyounces  of  lupulin  are  used  to  procure,  by  percolation 
with  stronger  alcohol,  first,  twelve  ounces  of  tincture,  which  is  set  aside 
until  twenty  fiuidounces  more  of  tincture  are  obtained.  The  latter  is 
then  evaporated  to  four  fiuidounces,  and  mixed  with  the  reserved  tinc- 
ture.    Dose,  five  to  ten  minims. 

Infusum  Humuli.— Infusion  of  Hops. 

It  is  prepared  by  macerating,  for  two  hours,  in  a  covered  vessel, 
half  a  troyounce  of  hops  in  a  pint  of  boiling  water,  and  straining.  Dose, 
two  fiuidounces. 

Tinctura  Lupulinae.— Tincture  of  Lupulin 

This  preparation  is  made  by  percolation  with  four  troyounces  of 
lupulin  and  enough  alcohol  to  produce  two  pints  of  tincture.  Dose, 
one  fluidrachm. 

Medical  Histoey.— Hop  strobiles  have  long  been  held  to  possess 
medicinal  virtues.  By  some  writers  an  eastern  origin  is  ascribed  to 
the  plant,  which  was,  however,  known  in  Europe  during  the  middle 
a^es  and  was  first  described  by  Mesue  in  1589.  About  the  same  time, 
Arnold  of  Villanova,  recorded  the  use  of  hops  to  prevent  the  acetous 
fermentation  of  beer.  In  the  following  century  we  find  their  tonic 
properties  recognized,  as  well  as  their  tendency  to  cloud  the  mind  and 
induce  a  sort  of  intoxication.2  Matthiolus3  ascribes  to  them  numerous 
virtues  such  as  being  an  antidote  to  poisons;  says  that  they  are  useful 
in  gravel,  syphilitic  and  other  ulcers  and  eruptions,  and  that  they  are 
cholacrogue,  diuretic,  emmenagogue,  and  anthelmintic.  In  1803,  Dr. 
Desroches  in  his  inaugural  thesis,  published  at  Edinburgh,  attributed 
sedative  and  tranquillizing  effects  to  the  hop  pillow  and  other  prepara- 
tions of  the  medicine;  and,  four  years  later,  Mr.  Freake,  of  London 
claimed  for  it  nearly  all  the  virtues  which  any  previous  writer  had 

i  Dieu,  Mat.  Med.  2  Strumpf,  op.  cit. 
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alleged  it  to  possess.1  The  suggestion  of  M.  Planche,  in  1813,  that  the 
yellow  matter  of  the  strobiles  contains  the  medicinal  virtues  of  the 
plant,  was  made  practically  useful  by  Dr.  A.  W.  Ives,  of  New  York, 
who  published  an  essay  in  1819,  in  which  he  gave  to  the  substance 
the  name  of  lupulin. 

Modus  Operandi. — As  the  active  properties  of  hops  depend  almost 
exclusively  upon  the  lupulin  they  contain,  it  will  be  unnecessary  to 
consider  these  subjects  separately.  All  writers  agree  that  hops  pos- 
sess tonic  powers,  but  some — Dieu,  for  example — consider  their  power 
of  strengthening  the  digestion,  improving  the  appetite,  and  relieving 
the  sense  of  wretchedness  which  dyspeptics  suffer,  as  altogether  indi- 
rect, and  only  shown  as  the  result  of  the  primary  and  sedative  action 
of  the  remedy,  which  removes  the  subacute  inflammatory  condition 
on  which  the  functional  disturbance  depends.  The  infrequency  of 
inflammatory  dyspepsia,  and  its  intolerance  of  even  milder  substances 
than  preparation  of  hop,  sufficiently  refute  the  statement  of  Dieu, 
which  appears  to  be  an  inference  from  a  medical  hypothesis,  rather 
than  the  result  of  direct  observation.  Persons  of  a  sickly  complexion 
and  impaired  strength,  who  have  taken  infusion  of  hops  for  several 
weeks,  find  that  the  skin  acquires  a  more  healthy  hue,  and  all  the 
functions  are  more  vigorously  performed.  Lupulin  appears  to  possess 
more  distinctly  tonic  virtues.  In  doses  of  from  twenty  to  twenty-five 
grains  it  produces  a  lively  sense  of  warmth  in  the  epigastrium,  which 
extends  afterwards  to  the  whole  abdomen.  Constipation,  with  colicky 
pains,  is  apt  to  ensue,  and  the  digestion  and  appetite  seem  to  be  in- 
vigorated. Experience  proves  that  hops  are  appropriate  where  the 
simple  vegetable  bitters  are  useful,  and  that  they  are  of  peculiar 
utility  when  a  state  of  nervous  excitability  is  united  with  feeble 
digestion.  This  is  attributed  to  their  sedative  quality.  It  is  not  appa- 
rent when  the  quantity  given  is  small,  but,  according  to  Mathon,  large 
doses  of  lupulin  diminish  the  frequency  of  the  pulse.  There  is  more 
evidence,  however,  that  it  acts  as  a  sedative  by  calming  restlessness 
and  by  strengthening  the  system  against  external  impressions;  by 
abating,  in  other  words,  the  susceptibility  which  is  one  of  the  most 
frequent  causes  of  an  excited  circulation. 

Most  writers  on  the  materia  medica  ascribe  to  hops  narcotic  proper- 
ties, and  cite  in  evidence  the  well-known  fact  that  the  air  of  warehouses 
in  which  large  quantities  of  hops  are  stored  cannot  be  long  inhaled 
without  producing  sleep,  which  is  even  related  to  have  been  fatal. 
The  hop  pillow  has  also  long  been  a  popular  remedy  for  sleeplessness; 
it  was  used  with  advantage  in  the  insanity  of  George  III.  But,  as 
Yogt  justly  remarks,2  all  fragrant  plants  have  a  tendency  to  bring  on 
sleep;  the  narcotic  virtues  of  hops  ought  not,  therefore,  to  be  inferred 
from  their  possessing  a  similar  property.  The  question  can  be  settled 
only  by  noticing  the  effects  of  the  internal  administration  of  the  medi- 
cine. Almost  all  the  authorities  are  agreed  that  preparations  of  hops 
promote  sleep,  and  some,  as  before  remarked,  ascribe  to  them  distinctly 
narcotic  qualities.     The  latter  writers,  however,  draw  their  opinion 

1  Edinb.  Med.  and  Surg.  Jour.,  1807.  *  Pharmakodjnamik,  i.  584. 
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from  the  action  of  the  remedy  in  affections  attended  with  pain  and 
nervous  agitation,  forgetting  that  sleep  naturally  follows  the  removal 
of  the  causes  which  prevent  it,  and  in  this  sense  alone  do  the  former 
admit  the  existence  of  a  soporific  property  in  hops.  In  none  of  the 
experiments  made  on  persons  in  health,  or  free  from  pain,  have  hops 
distinctly  shown  narcotic  properties.  Barbier1  states  that  lupulin,  in 
small  doses,  has  no  influence  upon  the  nervous  system;  but  in  doses 
of  twenty-four  grains,  for  example,  it  acts  with  energy,  producing  a 
painful  sense  of  numbness  in  the  limbs,  heaviness,  and  weariness,  but 
neither  headache,  dulness  of  mind,  nor  giddiness,  and,  above  all,  no 
tendency  to  sleep.  Experiments  tried  by  the  same  author  with  a  de- 
coction of  hops  gave  rise  to  none  of  the  indications  of  nervous  sedation 
just  enumerated,  a  fact  which  may  fairly  be  attributed  to  the  evapora- 
tion, by  boiling,  of  the  essential  oil  contained  in  the  strobiles.  This 
explanation  is  also  deducible  from  the  experiments  of  Desroches, 
which,  as  early  as  1803,  pointed  to  an  essential  oil  as  the  so-called 
narcotic  element  of  hops,  a  conclusion  which  the  later  experiments  of 
Payen  and  Chevallier  confirmed. 

Remedial  Employment. — The  multifarious  virtues  which  have 
been  ascribed  to  hops  would  seem  to  fit  them  for  a  great  variety  of 
medicinal  uses,  but  in  practice  they  are  chiefly  resorted  to  where  a 
gentle  tonic  and  sedative  effect  is  sought  to  be  produced.  In  atonic 
dyspepsia  they  have  been  found  to  be  very  serviceable,  either  alone  or 
as  an  adjuvant  to  other  medicines  of  greater  power.  Dr. Ives  assures 
us  that  "diseases  which  are  the  consequence  of  exhausted  excitability, 
or  more  directly  of  a  deranged  state  of  the  stomach  and  bowels,  are 
certainly  much  relieved  by  this  medicine.  It  frequently  induces  sleep 
and  quiets  great  nervous  irritation  without  causing  costiveness  or 
impairing  the  tone  of  the  stomach."2  At  a  still  earlier  period,  Freake 
attributed  to  this  medicine  very  decided  powers  in  relieving  nervous 
languor  and  debility,  and,  above  all,  gout  both  regular  and  atonic.3 
It  should  be  taken  immediately  before  meals  whenever  its  tonic  pro- 
perties are  chiefly  invoked ;  and  in  this  case  lupulin  is  preferable  to 
the  infusion  of  hops,  as  being  less  bulky,  and  exerting  a  more  powerful, 
because  a  more  concentrated,  action. 

Hops  have  been  extensively  used  in  a  great  variety  of  diseases  in 
which  tonics  and  alteratives  are  supposed  to  be  indicated;  in  those, 
namely,  which  take  their  root  in  a  lymphatic  constitution,  and  which 
offer  the  proper  symptoms  of  scrofula  and  its  associated  diseases,  such, 
as  rachitis,  glandular  enlargements,  some  forms  of  dropsy,  anaemia, 
amenorrhoea,  chronic  cutaneous  eruptions,  &c.  Before  the  discovery 
of  iodine,  hops  were  an  almost  universal  remedy,  or  adjuvant,  at  least, 
in  this  class  of  maladies,  and  were  much  esteemed  for  their  presumed 
depurative  power.  Anasmic  children,  with  puffy  cheeks,  tumid  belly, 
and  a  general  languor  of  the  mental  and  bodily  functions,  were  found 
to  recover  activity,  strength,  and  color  under  their  use,  and  the  skin, 
if  defaced  by  eruptions,  assumed  a  natural  color  and  texture.     Al- 

1  Op.  cit.,  p.  420.  2  Ivr's  edition  of  Parjs's  Pharmacologia,  1825. 

3  On  the  Humulus  Lupulus  of  Linnaeus.     London,  1806. 
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though  the  preparations  of  iodine,  and  more  recently  cod-liver  oil,  have 
almost  entirely  supplanted  other  remedies  for  scrofula  and  its  attend- 
ant diseases,  it  will  be  found  advantageous  to  combine  in  their  treat- 
ment the  use  of  hops  with  that  of  the  more  powerful  agents,  by  direct- 
ing hop-tea  to  be  used  by  the  patients  as  a  common  drink. 

The  sedative  virtues  of  hops  are  nowhere  more  conspicuously  shown 
than  in  the  treatment  of  delirium  tremens.  In  a  large  proportion  of 
cases  of  this  affection  there  is  a  total  loss  of  appetite,  and  very  fre- 
quently the  stomach  can  neither  retain  nor  digest  food.  With  the 
exception  of  those  few  instances  in  which  the  organ  is  in  a  state  akin 
to  inflammation,  as  shown  by  epigastric  pain  and  heat,  with  bilious 
vomiting,  this  weakness  of  the  digestive  function  is  speedily  removed 
"by  a  liberal  use  of  hop  tea — of,  for  instance,  two  or  three  quarts  in  the 
twenty-four  hours.  The  first  draught  or  two  may  be  rejected,  but  the 
vomiting  affords  relief,  and  before  many  hours  have  elapsed  there  is  a 
manifest  abatement  of  the  nervous  agitation,  and  the  indifference  to 
food  is  lessened.  Exercise  in  the  open  air  contributes  largely  to  these 
favorable  results.  Refreshing  sleep  is  procured  by  the  means  recom- 
mended more  readily  than  by  any  of  the  other  expedients  employed 
for  the  purpose  in  delirium  tremens,  but  not,  as  it  seems,  by  the  nar- 
cotic virtues  of  the  medicine  so  much  as  by  its  power  of  calming 
agitation.  In  these  and  other  cases  of  sleeplessness  from  over-excite- 
ment or  want  of  "tone"  of  the  nervous  system  the  hop  pillow  is 
deserving  of  trial.  A  remedy  employed  in  so  unusual  a  form  would 
of  itself  be  apt  to  make  a  favorable  impression. 

Dr.  AY.  B.  Page,  of  Philadelphia,  was  the  first  to  draw  attention  to 
the  value  of  lupulin  as  a  remedy  for  painful  priapism  in  venereal 
cases,  and  for  involuntaiy  seminal  emissions.  Dr.  E.  Hartshorne  knew 
it  '"  to  destroy  the  venereal  appetite  in  a  man  addicted  to  onanism."1 
The  experience  of  Dr.  Page  has  been  confirmed  by  that  of  numerous 
physicians.  In  France  it  was  thought  useful  by  Debout  in  various  cases 
of  morbid  erection  of  the  penis,  including  those  in  which  this  condition 
was  produced  by  contusions,  by  gonorrhoea,  and  by  the  operation  for 
phimosis.2  Zambaco  found  the  tincture  of  hops  more  efficacious  than 
lupulin.3  Pescheck  notices  the  tonic  property  of  the  latter  as  a  valu- 
able adjuvant  of  its  more  specific  operation  in  spermatorrhoea.4  Herz- 
felder  proved  its  advantages  in  cases  of  nocturnal  incontinence  of 
urine/  and  Dr.  GK  B.  Wood  in  a  case  of  irritable  bladder  in  which 
opium  was  not  tolerated.6 

Hops  have  been  a  good  deal  employed  as  an  anti -per iodic,  and  nu- 
merous evidences  might  be  cited  of  their  efficacy  in  slight  cases  of 
intermittent  fever.  But  the  same  might  be  said  of  almost  every  medi- 
cine containing  a  bitter  principle.  As  an  external  application,  in  the 
form  of  a  poultice  made  with  water  in  which  hops  have  been  infused, 
or  of  a  fomentation  formed  by  saturating  the  strobiles  with  hot  water, 

i  Am.  Jour,  of  Med.  Sci.,  July,  1849,  p.  293. 

•  Bull,  de  Therap.,  xxviii.  557  ;  xliii.  325  ;  xliv.  289,  385  ;  xlviii.  128. 

3  Ibid.,  xlvii.  161. 

1  Brit,  and  For.  Med.-Chir.  Rev.,  July,  1856,  p.  265. 

5  Bull,  de  Therap.,  lii.  1-7.  6  Trans,  of  Coll.  of  Phys.  of  Phil.,  June,  1S57  . 
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spirit,  vinegar,  or  beer,  hops  form  a  popular  and  most  useful  applica- 
tion in  a  great  variety  of  painful  affections.  For  muscular  rheumatism, 
sprains,  bruises,  boils,  toothache,  flatulent  colic,  and,  in  general,  all  painful 
affections  without  high  inflammation,  these  applications  are  extremely 
useful  palliatives.  An  ointment  compounded  with  the  hop  is  said  to 
have  eased  the  violent  pain  in  the  last  stage  of  cancer  when  all  other 
applications  were  ineffectual;1  but  this  needs  confirmation. 

Administration  and  Dose.— An  eligible  form  of  administering 
this  medicine  is  the  infusion.  Of  this  the  medium  dose  is  fsij  to  fsvj 
every  two  or  three  hours.  Lupulin  may  be  given  in  the  pilular  form, 
or  mixed  with  a  little  jelly  or  syrup,  in  the  dose  of  from  six  to  twelve 
graius.  The  tincture  of  hops,  and  the  fluid  extract  may  be  substituted 
for  the  other  forms  of  this  medicine  where  the  alcoholic  menstruum 
is  not  contrainclicated.  A  pure  and  strongly  hopped  beer  contains  all 
the  virtues  of  the  remedy  in  so  high  a  degree,  that,  as  Mitscherlich 
remarks,2  there  are  but  few  cases  in  which  any  other  preparation  of 
it  is  necessary.  But  ordinary  malt  liquors  are  too  unscrupulously 
adulterated  to  deserve  this  praise.  The  so-called  "lager  beer,"  when 
it  can  be  obtained  in  a  pure  state,  is  an  infinitely  preferable  form  for 
administering  hops  to  the  other  fermented  drinks. 


DULC  AM  A  R  A.— Bittersweet. 

Description. — Solanum  dulcamara,  bittersweet,  or  woody  night- 
shade, of  the  natural  family  Solanaceee,  is  a  woody,  climbing  vine,  indi- 
genous to  Europe,  but  naturalized  in  the  United  States.  It  grows  in 
hedges  and  on  the  skirts  of  woods,  where  the  soil  is  fertile  and  shaded. 
Its  stem  and  leaves  are  slightly  pubescent;  the  latter  are  of  a  dark-green 
color,  petiolate,  lanceolate  at  their  further  extremity,  and  auriculate  at 
their  base.  The  flowers  are  in  branched  racemes  opposite  the  leaves, 
of  a  violet  color,  but  sometimes  white,  and  are  succeeded  by  small  oval 
berries  of  a  brilliant  scarlet  color.  Both  the  roots  and  berries  of  the 
plant  are  operative,  but  in  medicine  the  twigs  and  stalks  only  are  em- 
ployed. They  are  most  active  if  gathered  in  the  autumn,  when  they 
are  cut  in  pieces  of  two  or  three  inches  long  and  carefully  dried,  with 
the  pith  which  they  contain.  In  their  fresh  state  the  stalks  exhale  a 
rank  and  nauseous  smell,  and  have  the  bittersweet  taste  described 
below.  In  the  United  States,  dulcamara  is  found  in  the  Eastern  and 
Northern  States,  and  most  abundantly  in  damp  and  shady  places; 
but  that  which  grows  in  high  and  dry  situations  is  said  to  be  the  best. 

Deeoctum  Dulcamaras. — Decoction  op  Bittersweet. 

A  troyounce  of  bittersweet  is  boiled  in  a  pint  of  water  for  fifteen 
minutes  and  strained ;  sufficient  water  is  then  added  through  the 
strainer  to  measure  a  pint.     Dose,  two  to  four  fluidounces. 

Extractum  Dulcamaras. — Extract  of  Bittersweet. 

Twelve  troyounces  of  powdered  bittersweet  are  exhausted  by  per- 
colation with  alcohol ;  one-half  of  the  alcohol  of  the  resulting  tincture 

1  Fbeakk,  loo.  cit.  l  Lelirbuch,  &c,  ii.  134. 
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is  distilled  off,  and  the  residue  evaporated  to  a  proper  consistence. 
Dose,  three  to  six  grains. 

Extractum  Dulcamarae  Fluidum.— Fluid  Extract  of  Bitter- 
sweet. 

After  obtaining  by  percolation  three  pints  of  tincture  from  sixteen 
ounces  of  bittersweet,  the  liquid  is  evaporated  to  a  pint,  and  after  ten 
troyounces  of  sugar  have  been  added,  it  is  again  reduced  by  evapo- 
ration to  a  pint.     Dose,  a  fluidrachm. 

Dulcamarin  is  the  name  given  to  a  substance  obtained  from  this 
plant,  and  which  was  first  isolated  by  Wittstein  in  1852.  Like  the 
plant,  its  first  and  transient  taste  is  bitter,  but  it  leaves  a  more  persistent 
sweetness  on  the  palate.  Dulcamara  also  contains  the  alkaloid  solania, 
and  most  abundantly  in  the  green  substance  of  the  stalks.  To  the 
naked  eye,  solania  has  the  appearance  of  a  flue  white  powder,  but 
under  the  microscope  is  seen  to  be  formed  of  acicular  crystals  and 
rhomboidal  scales.  It  has  neither  taste  nor  smell,  according  to  Clarus, 
but  Schroff  describes  its  taste  as  feebly  cool,  acid,  and  saline,  and  as 
irritating  the  throat.  It  is  insoluble  in  cold  water,  but  in  hot  water  it 
is  partially,  and  in  hot  alcohol  and  in  glycerin  completely  soluble. 

Medical  History. — Dulcamara,  like  many  other  medicines,  has 
by  turns  been  neglected  and  extravagantly  praised  by  writers  on  the 
materia  medica;  some  have  altogether  passed  it  by,  while  others  held 
it  to  be  almost  a  specific  in  many  diseases.  The  number  and  credit  of 
the  latter  class  are  such  as  to  enforce  respect,  in  spite  of  the  silence  or 
even  the  contrary  statements  of  other  respectable  authorities;  it  may 
therefore  be  profitable  to  learn  what  virtues  have  been  ascribed  to  the 
medicine  by  those  who  employed  it  most  extensively  and  with  the 
greatest  degree  of  success. 

It  is  generally  supposed  that  Dioscorides  intends  to  describe  the 
plant  in  question  under  the  name  of  Ampelos  agria,  or  Vitis  sylvestris, 
which  he  affirms  to  be  curative  of  dropsies.  Its  berries,  according  to 
him,  are  useful  in  softening  the  skin  and  removing  pimples  and 
freckles,  and  his  commentator,  Matthiolus,  informs  us  that  the  Tuscan 
ladies  employ  them  for  this  very  purpose.1  According  to  the  same 
writer,  Galen  describes  a  precisely  similar  use  of  the  plant.  Fuchsius 
and  Tragus,  in  the  sixteenth  centuiy,  were  among  the  first  to  give  it 
the  name  it  now  bears,  for  they  noticed  that  the  taste  of  the  twigs  was 
bitter  on  their  first  being  chewed,  but  afterwards  sweet.2  Dulcamara 
was  held  in  great  esteem  by  Boerhaave,  and  its  virtues  were  celebrated 
by  his  school.  Linnaeus,  and,  in  France,  Sauvages,  were  no  less  earnest 
in  its  praise,  which  was  extended  by  Razoux,  Carrere,  De  la  Gresie, 
Starke,  and  others.3  It  was  to  be  feared,  as  indeed  it  turned  out,  that, 
like  other  objects  of  extravagant  eulogy,  this  medicine  might  become 
undervalued  or  entirely  neglected.  At  the  present  time  it  is  far  less 
frequently  emplo}red  than  it  used,  and  that  its  virtues  entitle  it,  to  be; 
for  that  these  are  considerable,  there  can  be  no  reasonable  doubt. 

1  Commentaries,  liv.  iv.  ch.  175. 

2  The  present  Latin  name  expresses  an  idea  the  very  reverse  of  the  fact,  and  has 
doubtless  misled  several  authors  in  their  description  ;  e.  cj.  Merat  and  De  Lens,  Diet., 
&c,  vi.  411. 

3  Murray,  op.  cit. 
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Solania,  probably  the  most  active  principle  of  dulcamara,  was  dis- 
covered in  S.  nigrum,  by  Defosses,  in  1821,  and  afterwards  in  various 
solanacese,  including  the  present. 

Action.  On  Animals.— It  is  reported  by  Floyer  that  thirty  berries 
of  the  bittersweet  killed  a  dog  within  three  hours,  butDunal  gave  fifty 
berries  to  another  dog  without  any  effect.1  Oesterlen,  too,  throws 
doubt  upon  the  first  of  these  statements,  for  he  gave  a  dog  two  hun- 
dred berries,  and  a  cock  fifty,  without  any  effect  whatever.2  _  These 
differences  might,  perhaps,  according  to  Dr.  Taylor,3  be  explained  by 
supposing  that  the  active  properties  of  the  plant  vary  in  power  at 
different  seasons  of  the  year,  were  it  not  that  they  exist,  as  has  been 
seen,  even  in  regard  to' the  berries,  which  can  be  gathered  only  at 
one  season.  In  experimenting  with  the  watery  extract,  Dunal  pro- 
duced equally  negative  results  as  with  the  berries,  for  he  administered 
no  less  than  four  ounces  of  this  substance  to  dogs  without  any  bad 
effect ;  and  Oesterlen  gave  it  in  ounce  doses  to  a  patient,  but  caused 
no  untoward  symptoms.4  These  results  might  perhaps  be  attributed 
to  the  bad  quality  of  the  preparation,  for  Bruschi  produced  symp- 
toms of  poisoning  in  animals  by  means  of  an  extract  made  from  the 
leaves.5  . 

The  fact  that  solania,  an  active  poison,  can  be  obtained  trom  dulca- 
mara proves  that  the  contradictory  results  mentioned  above  must 
have  been  due  to  accidental  causes.  According  to  Sobernheim,  a 
single  grain  of  this  substance,  made  soluble  in  water  by  means  of 
diluted°sulphuric  acid,  killed  a  small  rabbit  in  six,  and  a  larger  one  in 
eight,  hours.  About  an  hour  after  taking  the  poison  the  animals 
became  incapable  of  moving  their  hinder  feet  forwards  ;  the  hind  legs 
of  the  smaller  one  were  also  quite  stiff',  and  the  toes  stretched  out; 
then  followed  great  dejection,  retching,  and  signs  of  pain.  No  evi- 
dences of  inflammation  were  discovered  on  dissection;  the  veins  were 
distended  with  blood.  The  condition  of  the  hinder  extremities  is 
remarkable  from  its  resemblance  to  that  produced  in  horned  cattle 
fed  upon  sprouting  potatoes,  which  contain  alcohol.  An  epidemic 
erysipelas  among  swine  has  been  attributed  to  a  like  cause,  but  the 
experiments  of  Fraas  show  that  these  animals  may  take  as  much  as 
half  a  drachm  of  solania,  or  of  its  salts,  without  noticeable  effects.6 
Geiger  found  that  solania  did  not  produce  dilatation  of  the  pupil  like 
the  other  alkaloids  of  the  solanaceae.  When  administered  to  a  dog  or 
cat  in  doses  of  from  two  to  four  grains,  it  brings  on  vomiting,  and 
drowsiness  which  lasts  for  several  hours.  Fraas  states  that  in  ten- 
grain  doses  it  only  excites  vomiting  and  quickens  the  circulation  in  a 
do«\  A  cat  took  eight  grains  of  this  substance  without  loss  of  life; 
after  vomiting  violently,  it  fell  into  a  profound  sleep,  which  lasted  for 
thirty-six  hours.7  Otto,  and  also  Fraas,  found  that  rabbits  were  de- 
stroyed by  doses  of  sulphate  of  solania  varying  from  one  to  three 
grains.     Clarus  drew  a  like  conclusion  from  his  experiments,  and  also 

1  Murray,  Mkrat  and  De  Lens,  op.  cit. 

2  Sobernheim,  p.  56.  3  On  Poisons,  2d  Am.  ed.,  p.  6/0. 
*  Sobbrkhkim,  loc.  cit.  6  Giacomisi,  ed.  cit.,  p.  301. 

6  ViBOHOW'a  Arcliiv,  vi.  225.  7  Giacomini,  ed.  cit.,  p.  301. 
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inferred  from  them  that  death  in  these  cases  is  produced  by  a  de- 
pressing influence  upon  the  medulla  oblongata,  which  induces  serous 
congestion  of  the  lungs.  A  similar  congestion  of  the  kidneys  was 
observed,  and  the  urine  was  found  to  be  albuminous.1 

On  Man. — The  accounts  furnished  by  authors  of  the  effects  of  dul- 
camara upon  persons  in  health  are  extremely  contradictory.  The 
greater  number  assert  that  very  large  doses  of  the  medicine  must  be 
taken  to  produce  any  sensible  or  marked  effects,  while  others  declare 
that  it  exhibits  poisonous  qualities  in  comparatively  small  d< 
As  an  illustration  of  the  latter  class  may  be  cited  instances  related  by 
Hufeland,  in  which  merely  sleeping  in  a  room  where  dulcamara  was 
drying  gave  rise  to  symptoms  of  poisoning.  They  may  have  been, 
and  probably  were,  due  to  the  odor  which  the  plant  exhaled.  0< 
len  denies  that  the  medicine  possesses  any  narcotic  virtues ;  and  un- 
questionably there  is  no  adequate  proof  that  it  tends  directly  to  induce 
sleep.  Its  influence  upon  other  portions  of  the  brain  than  the  sentient 
and  perceptive  organs,  as  well  as  upon  the  circulatory  apparatus  and 
its  dependencies,  the  glands,  is  much  more  demonstrable,  as  will 
appear  in  the  sequel.  It  ought  not,  however,  to  be  concealed  that 
cases  of  narcotic  poisoning  are  ascribed  to  this  plant — such,  for  in- 
stance, as  the  following  reported  by  M.  Chailly  :2  A  child,  eighteen 
months  old,  swallowed  a  fresh  flower  of  dulcamara,  and  immediately 
fell  into  a  profound  sleep,  which  lasted  for  eighteen  hours,  after  which 
the  infant  was  still  disposed  to  stupor,  and  its  pupils  were  di! 
These  symptoms  gradually  disappeared  in  the  course  of  the  day.  The 
case  was  related  before  the  Medical  Society  of  Paris,  and  doubts  were 
expressed  as  to  the  reality  of  the  alleged  cause  of  the  symptoms — 
doubts  which  it  is  not  easy  to  avoid  sharing.  Children,  attracted  by 
the  bright-red  color  of  the  berries  of  dulcamara,  very  frequently  eat 
them  ;  but,  as  Neumann  remarks,  it  is  very  rare  that  any  worse  effect 
than  vomiting  is  produced.  Neumann  states  that  delirium  tremens  is 
much  more  apt  to  follow  the  use  of  potato  brandy  than  of  other  alco- 
holic drinks,  and  suggests  that  this  fact  may  result  from  the  liquor 
containing  solania,  derived  from  the  skins  of  the  potatoes  in  the  pro- 
cess of  manufacture.3 

In  moderate  or  medicinal  doses  the  preparations  of  dulcamara  give 
rise  to  no  definite  symptoms,  at  least  until  the  medicine  has  been  used 
habitually  and  for  a  considerable  period.  But  if  large  doses  are  taken 
from  the  beginning,  nausea  and  vomiting  pretty  certainly  ensue  ;  there 
are  dryness,  heat,  constriction,  and  stinging  of  the  throat,  thirst,  and 
sometimes  diarrhoea.  Old  and'  nervous  persons  are  apt  to  have  con- 
vulsive movements  of  the  lips,  eyelids,  and  hands,  with  tremulousness 
of  the  limbs,  especially  if  the  surface  of  the  body  is  at  the  same  time 
chill}'-.  The  head  feels  heavy  and  giddy,  and  occasionally  some  deli- 
rium has  been  noticed,  but  the  latter  sjTnptom  so  rarely  as  to  coun- 
tenance the  suggestion  that  it  was  produced  by  solarium  furiosum, 
and  not  by  the  milder  plant  under  consideration.     A  protracted  use 

1  Jour,  of  Pharm.,  i.  245.  2  Rev.  Med.  de  Paris,  1835,  ii.  291. 

3  Heilmittellekre,.2te  Aufl.,  p.  222. 
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of  the  medicine  is  said  to  have  caused  paralysis  of  the  tongue  and 
dilatation  of  the  pupils.  Occasionally  dulcamara  gives  rise  to  an 
erythematous  eruption  on  the  skin,  a  fact  that  should  not  be  lost  sight 
of  in  considering  the  efficacy  of  the  medicine  in  cutaneous  diseases. 
Dr.  G.  B.  Wood  observed  in  several  instances,  when  the  system  was 
under  its  influence,  a  dark,  purplish  color  of  the  -face  and  hands, 
and  at  the  same  time,  considerable  languor  of  the  circulation.1  Its 
influence  upon  the  function  of  secretion  is  admitted  by  almost  all  the 
authorities.  In  moderate  doses  it  is  said  to  increase  the  activity  of 
this  function  in  the  skin,  kidneys,  and  lungs,  but  in  making  these 
statements  enough  consideration  has  not  perhaps  been  given  to  the 
watery  vehicle  in  which  it  is  always  administered  ;  the  increase  of  the 
renal  secretion,  at  least,  most'  probably  depends  upon  the  latter  ele- 
ment. The  alleged  diaphoretic  quality  of  the  medicine  is  better 
established  by  direct  observation,  and  is  confirmed  by  the  collateral 
evidence  which  proves  its  tendency  to  the  skin.2  Carrere  and  Starke 
both  mention  itching  and  heat  in  the  female  organs  of  generation, 
with  painful  strangury,  and  sometimes  even  venereal  desires,  as  among 
the  effects  of  the  medicine.  Should  this  statement  be  correct,  as  well 
as  the  one  made  by  several  physicians  that  it  has  the  power  of  sub- 
duing the  sexual  appetite  of  maniacs  and  others  in  whom  this  propen- 
sity is  morbidly  active,3  both  facts  should  be  borne  in  mind  as  illus- 
trating the  opposite  effects  sometimes  produced  by  medicines  when 
administered  in  health  and  in  disease. 

The  operation  of  solania  resembles  in  many  points  that  which  has 
just  been  described.  Schroff  administered  this  substance  to  liealthy 
persons  in  various  closes,  from  one-thirtieth  of  a  grain  to  three  grains, 
and  observed  increased  cutaneous  sensibility,  itching  of  the  skin, 
gaping,  general  numbness,  sleepiness,  slight  tonic  cramps  in  the  legs, 
and  increased  frequency  of  the  pulse,  which  at  the  same  time  grew 
feeble  and  thready ;  there  was  some  dyspnoea  and  oppression  in 
breathing,  with  nausea  and  unsuccessful  efforts  at  vomiting;  the  head 
was  hot,  heavy,  and  dizzy,  with  drowsiness,  yet  with  inability  to  sleep  ; 
the  extremities  were  cold,  the  skin  dry  and  itching,  and  there  was 
marked  general  debility.  The  pupil  remained  unchanged ;  the  sleep 
was  restless,  and  disturbed  by  frightful  dreams.4 

What  has  now  been  stated  is  sufficient  to  warrant  the  judgment  of 
Vogel,  who  takes  Joseph  Frank  to  task  for  asserting  that  the  prepara- 
tions of  dulcamara  are  inert.  Its  narcotic  action  may  be,  and  pro- 
bably, indeed,  is  weak  and  uncertain,  but,  however  that  may  be,  it 
must  at  any  rate  be  regarded  as  a  valuable  agent  for  improving  nutri- 
tion and  secretion  slowly  and  gradually,  and  bringing  about  the  cure 
of  numerous  chronic  affections  which  depend  directly  upon  a  feeble 
or  vitiated  state  of  these  functions. 

Remedial  Employment. — Dulcamara  has  been  chiefly  employed 
in  eruptive,  rheumatic,  and  catarrhal  affections,  as  an  internal  medicine. 
But  it  had  previously  been  in  more  general  use  as  an  external  appli- 

1  U  S.  Dispensatory. 

2  SOBEHNHRIM,  GrlACOMINI,  M0RRAT,  et  ,ll.,  Op.  Sup.  Clt. 

3  Dr.  G.  B.  Wood,  U.  S.  Dispensatory.  '  Pharmakologie,  p.  552. 


764  NARCOTICS.  [CLASS 

cation  to  cancerous  and  other  sores,  as  well  as  inflamed  or  bruised 
parts,  under  the  idea  that  it  possessed  narcotic  virtues.  Subsequently 
it  was  employed  in  decoction  to  bathe  the  skin  irritated  by  eruptions, 
and  it  was  for  these  affections  that  the  medicine  was  first  prescribed 
internally.  Linnasus  states  that  in  Upland  it  is  looked  upon  as  a 
specific  against  scabies,  and  bears  a  name  expressive  of  the  belief.1 
Crichton  claims  to  have  cured  twenty-one  out  of  twenty-three  cases 
of  lepra  by  the  use  of  the  following  decoction:  R. — Dulcamaras  sj  ; 
aquas  Oiss ;  decoque  ad  Oj,  et  cola — of  which  he  ordered  two  ounces 
every  morning,  noon,  and  night,  increasing  the  quantity  until  a  pint 
was  consumed  daily.2  In  like  manner  Gardner  states  that  he  met  with 
almost  constant  success  in  using  this  remedy  for  pustular  and  vesicular 
as  well  as  scaly  eruptions.  Even  the  most  inveterate  cases  yielded  to 
its  influence,  without  any  local  application.  But  these  results  he 
ascribes  to  his  thorough  and  persevering  manner  of  exhibiting  the 
medicine,  which  will  be  described  below.3  That  others  have  reported 
much  less  favorably  of  its  powers  must  in  all  probability  be  imputed 
to  their  defective  manner  of  administering  it. 

Bretonneau4  looked  upon  dulcamara  as  one  of  the  most  useful 
agents  in  the  treatment  of  all  the  affections  which  have  been  men- 
tioned, and  of  those  internal  diseases  which  arise  simultaneously  with 
the  disappearance  of  cutaneous  disorders,  and  which  used  to  be  attri- 
buted, perhaps  not  without  reason,  to  the  repercussion  of  a  morbid 
humor.  M.  Rayer  states  that  he  has  several  times  employed  the 
decoction  of  dulcamara  with  success  in  lepra,  but  at  the  same  time 
remarks  that  he  has  also  carried  the  remedy  so  far  as  to  produce 
dizziness  without  making  a  sensible  change  in  the  disease.5  Clarus6 
goes  further,  and  says  that  lepra  vulgaris,  psoriasis  guttata,  and  pityriasis 
are  not  benefited  by  this  medicine.  Yet  he  admits  its  utility  in  chronic 
eczema,  acne  impetigo  of  the  face,  and  ecthyma  vulgare,  particularly 
when  they  occur  in  persons  of  a  scrofulous  constitution.  Chapman 
confirms  by  his  testimony  the  favorable  statements  that  have  been 
made,  declaring  that  he  has  known  it  to  remove  chronic  eruptions 
when  even  the  better  established  remedies  had  totally  failed.7  These, 
and  such  other  proofs  which  might  be  adduced,  should  suffice  to  dis- 
pel the  incredulity  which  some  authors  have  expressed  in  regard  to 
dulcamara,  and  to  restore  it  to  a  due  degree  of  usefulness. 

Dulcamara  has  been  strongly  recommended  in  gout  and  rheumatism, 
and  especially  the  muscular  variety  of  the  latter,  by  almost  all  the 
writers  who  have  recorded  its  virtues,  and  with  justice,  it  may  readily 
be  believed,  when  we  regard  the  sedative,  diaphoretic,  and  narcotic 
virtues  of  the  plant,  and  the  indications  it  can  thereby  fulfil  in  the  dis- 
eases mentioned.  Boerhaave,  Hufeland,  Linnaeus,  Bergius,  and  many 
minor  authorities,  assert  it  to  be  useful  in  these  diseases,  especially 
when  they  have  assumed  the  chronic  form,  and  when  also  they  seem 
to  be  allied  to  a  cachectic  state  of  the  general  system  in  connection 

1  Murray,  loc.  cit.  2  Edin.  Med.  and  Surg.  Jour.,  ii.  65. 

3  Loud.  Med.  and  Phys.  Jour.,  May,  1830.  4  Trocssead  and  Pidoux,  ii.  109. 

6  Mai.  de  la  Peau,  art.  Lepre.  6  Loc.  cit. 
i  Therapeutics,  ii.  225. 
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with  syphilis  or  scrofula.  It  is,  indeed,  against  the  latter  cachexia, 
which  serves  as  the  warp  on  which,  so  many  chronic  diseases  are 
woven,  that  dulcamara  seems  to  be  one  of  the  most  efficient  agents, 
and  well  worthy  of  being  prescribed  in  conjunction,  or  in  alternation, 
with  the  numerous  remedies  which  are  also  employed  for  its  removal. 

In  many  diseases  of  the  chest  dulcamara  has  enjoyed  a  wide  reputa- 
tion, which  it  chiefly  owes,  no  doubt,  to  its  sedative  virtues,  by  means 
of  which  coughing  is  rendered  less  frequent  and  severe.  Thus  may  be 
explained  its  reputed  virtues  in  spasmodic  coughs  such,  as  belong  to 
emphysema  and  whooping-cough,  and  to  certain  cases  of  phthisis, 
which  last  it  has  even  had  the  reputation  of  curing.  In  this  manner 
also  may  we  account  for  the  fact  that  it  is  habitually  employed  by 
Italian  practitioners  in  both  acute  and  chronic  inflammations  of  the 
lungs.1  Chronic  pulmonary  catarrh  and  bronchorrhcea  are  reported 
by  many  authors  to  have  been  cured  by  this  medicine,  but  its  com- 
bination with  other  active  agents  renders  the  task  of  assigning  to  it  a 
just  share  in  the  result  impossible.  It  has  been  thought  to  be  most 
evidentlj'-  useful  in  those  cases  of  pulmonary  disease  which  follow 
directly  upon  the  sudden  disappearance  of  a  cutaneous  eruption. 

Administeation  and  Dose. — The  stalks  and  twigs  are  the  officinal 
portion  of  dulcamara.  The  extract,  fluid  extract,  and  decoction  are 
officinal,  but  the  first  is  of  doubtful  virtue  and  is  seldom  used.  The 
officinal  decoction  can  be  depended  on  only  when  it  is  of  a  bright 
green  color,  and  has  the  characteristic  odor  and  taste  of  the  fresh  plant. 
It  should  always  be  well  stirred  before  being  taken.  From  one  to 
two  fluidounces  should  be  administered  three  or  four  times  a  day,  and 
the  dose  gradually  increased  until  the  characteristic  effects  of  the 
medicine  begin  to  appear.  It  may  be  mixed  with  milk  to  conceal  its 
nauseous  taste. 


CANNABIS    INDICA.  — East   Indian   Hemp. 

Desceiption. —  Cannabis  is  an  annual  plant  of  the  natural  order 
Urticese.  The  East  Indian  variety,  C.  Indica,  is  much  larger  and 
stronger  than  C.  sativa,  and  reaches  a  height  of  twelve  or  fifteen  feet. 
It  has  an  erect,  branching,  angular  stem,  and  deeply-incised  palmate 
leaves,  with  acutely  dentated  edges.  The  male  and  female  flowers 
are  upon  the  same  plant,  and  grow  in  axillary  clusters.  The  fruit  is 
ovate  and  one-seeded.     The  seeds  yield  oil  abundantly. 

The  medical  properties  of  the  plant  reside  in  a  resinous  substance 
which  exudes  from  glands  upon  the  surface  of  the  stalks  and  leaves, 
and  which  is  also  procured  by  boiling  the  tops  in  alcohol  and  evapo- 
rating to  the  consistence  of  an  extract.  This  substance  is  of  a  dark 
olive-green  color,  soft  and  adhesive  when  warmed,  has  a  fragrant 
narcotic  odor,  and  a  bitter  and  acrid  taste.  It  is  soluble  in  alcohol 
and  ether,  but  not  in  water.     The  resin  separated  from  the  gum, 

1  Giacomini,  op.  cit. 
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albumen,  lignin,  &c,  with  which  it  is  associated  has  received  the  name 
of  cannalrin. 

Extractum  Cannabis  Purificatum. — Purified  Extract  of  Hemp. 

The  uncertain  operation  of  the  commercial  extract  has  rendered 
this  preparation  necessary.  It  is  made  by  filtering  an  alcoholic  mix- 
ture of  the  commercial  extract  and  evaporating  the  product  to  a  proper 
consistence.     Dose,  one  half  a  grain  to  two  grains. 

Tinctura  Cannabis. — Tincture  of  Hemp. 

This  is  a  filtered  solution  of  three  hundred  and  sixty  grains  in  a 
pint  of  alcohol.     Dose,  from  five  to  twenty  drops. 

History. — Herodotus  is  reported  by  Hesychius  as  saying  that  the 
Scythians  make  use  of  hemp-seeds  to  dry  up  the  semen,1  and  Pliny 
also  states  that  this  power  is  attributed  to  them.2  Dioscorides  recom- 
mends them  in  the  form  of  a  cataplasm  to  soothe  inflammations  and 
discuss  tumors. 

The  Chinese  were  acquainted  with  hemp  as  an  anaesthetic  as  early 
as  the  third  century  of  the  Christian  era.  According  to  Stanislas 
Julien,  a  celebrated  Chinese  physician  named  Hoa-Tho  (A.  D.  220) 
operated  on  his  patients  after  having  rendered  them  insensible  by 
means  of  a  preparation  of  wine  and  hemp  powder  (Martins),  or, 
adopting  another  version,  by  means  of  hemp  alone.  "  Then,  accord- 
ing to  the  case,  he  made  openings  and  incisions,  performed  amputa- 
tions, and  removed  the  cause  of  mischief;  he  then  brought  together 
the  tissues  with  points  of  suture  and  applied  liniments."3 

About  the  eleventh  century  of  the  Christian  era  there  arose  in 
Persia  the  famous  sect  of  the  Assassins.  The  persons  held  to  be 
worthy  of  membership  in  this  bloody  community  were  subjected  to 
the  most  seductive  impressions  while  under  the  influence  of  haschisch, 
and  led  to  believe  themselves  the  chosen  instruments  of  a  supernatural 
power.  The  chief  of  the  sect  alone  possessed  the  secret  of  its  use. 
The  novice  was  invited  to  his  table  and  there  intoxicated  with  this 
substance.  He  was  then  carried  into  a  delicious  garden  where  he 
enjoyed,  as  a  foretaste  of  heaven,  all  those  sensual  and  enervating 
delights  which  the  Prophet  has  promised  to  his  followers.  At  last, 
overcome  by  them  and  the  narcotic  influence  of  the  drug,  he  was 
removed  to  his  former  situation,  and  on  awakening  was  persuaded  by 
his  wily  tempter,  as  well  as  by  his  own  recollections,  that  he  had 
partaken  of  the  bliss  of  Paradise.  Haschisch  was  used  to  produce  a 
pleasurable  intoxication,  a  state  of  ecstasy,  and  not,  as  some  relate, 
for  the  purpose  of  throwing  those  to  whom  it  was  administered  into  a 
state  of  madness  and  frenzy,  during  the  continuance  of  which  they 
performed  the  most  barbarous  actions,  and,  running  a  muck,  became 
promiscuous  assassins.  The  derivation  of  the  word  is  in  this  wise  : 
Saschischa,  which  signifies  merely  plant,  became  the  title  of  this, 
which  was  esteemed  the  most  excellent  or  potent  of  all  plants,  and 
from  it  the  name  Haschischin  was  derived  to  distinguish  those  who, 
by  means  of  its  intoxicating  properties,  were  initiated  into  the  myste- 

1  Theophrastu«,  ed.  Bodaeus,  p.  945.  *  Hist.  Nat.,  lib.  xx.  cap.  xcvii. 

3  Sxow  on  Anaesthetics,  p.  4. 
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ries  of  the  sect.  Hence  the  modern  word  assassin  has  come  to  signify 
one  guilty  of  the  peculiar  crime  of  the  Haschischin.1  The  mischiev- 
ous effects  of  haschisch  are  said  to  have  caused  its  prohibition  in 
Mohammedan  countries  until  the  fifteenth  century,  when  Sultan 
Ahmed  permitted  its  use,  which  soon  became  general,  and,  according 
to  the  historian,  brought  on  the  corruption  and  degradation  of  the 
human  race.3  Ebn  Baithar  states  that  in  large  doses  the  drug  induces 
extreme  lassitude  with  delirium,  that  its  habitual  use  weakens  the 
intellect  in  a  remarkable  manner,  and  that  excessive  doses  produce  a 
maniacal  condition  terminating  in  death.3  Its  effects  were  witnessed 
at  Amboyna  by  Rumphius  in  1695.  He  calls  it  lierba  stultorum,  and 
says  that  throughout  India  the  leaves  and  seeds  are  extensively  used 
to  dispel  anxiety  and  excite  agreeable  dreams ;  that  a  maniacal  state 
sometimes  ensues ;  that  he  has  known  it  to  cause,  when  smoked  with 
tobacco,  a  frantic  pugnacity  in  some,  sardonic  grins  and  menaces  in 
others,  and  lamentations  in  others.4  Nearly  the  same  effects  are 
ascribed  by  Chardin  to  the  immoderate  and  protracted  use  of  the  drug 
among  the  Persians.5 

But  the  use  of  hemp  to  produce  intoxication  is  not  confined  to  the 
Orientals.  The  plant  is  said  to  be  cultivated  by  the  Hottentots  for 
the  purpose  of  smoking  only,  and  it  is  used  in  like  manner  by  the 
negroes  of  Brazil,  who  doubtless  brought  the  habit  with  them  from 
Africa.  In  Russia,  Poland,  and  other  neighboring  countries,  the 
peasants  are  extremely  fond  of  parched  hemp-seed,  which  they  eat 
upon  black  bread  with  a  little  salt,  and  even  the  nobles  of  these  regions 
when  hunting  or  travelling  find  it  an  agreeable  condiment.6  It  is 
related  that  remaining  long  or  sleeping  in  a  field  of  hemp  has  produced 
feebleness  of  sight,  vertigo,  and  intoxication.  But  such  power  in  the 
hemp  of  temperate  or  cold  climates  may  fairly  be  called  in  question, 
for  the  product  in  which  the  active  properties  of  the  plant  reside 
scarcely  exists  beyond  the  regions  which  lie  within  or  border  upon 
the  tropics.  Even  in  Persia,  it  is  asserted  by  Kcempfer,  that  the  hemp 
which  grows  near  Ispahan  and  in  some  other  places  alone  possesses 
the  intoxicating  qualities  which  have  rendered  it  so  famous,  and  that 
the  seed  obtained  from  these  localities  and  sown  elsewhere  will  not 
produce  a  plant  of  equal  powers.  These  differences  have  been  ex- 
plained as  follows.7  The  extraordinary  symptoms  produced  by  the 
Asiatic  hemp  depend  on  a  resinous  secretion  with  which  it  abounds, 
and  which  seems  totally  absent  in  the  European  kind.  Nor,  accord- 
ing to  Mr.  Jameson,  does  it  exist  even  in  the  Indian  hemp  which 
grows  upon  the  plains.  In  Central  India  it  is  said  to  be  collected  in 
the  following  manner :  a  man  clothed  in  leather  passes  in  every  direc- 
tion through  the  hemp  fields,  and  allows  the  branches  of  the  plant  to 
brush  against  him,  the  resinous  exudation  adheres  to  his  clothing,  and 
is  afterwards  scraped  off  and  rolled  into  balls  for  sale.     Dr.  Royle 

1  M.  de  Sacy,  Von  Hammer's  History  of  the  Assassins,  Lond.  1835. 

2  Bouchardat,  Manuel,  p.  53. 

s  Edit.  Sontheimer,  ii.  328.  *  Herbarium  Amboinense,  v.  208. 

6  Muhray,  Apparat.  Med.,  iii.  613. 
Murray,  loc.  cit.  7  O'Shaughnessy,  On  the  Preparations  of  the  Indian  Hemp. 
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compares  this  glandular,  resinous  secretion  to  that  which  forms  in  the 
strobiles  of  hops  and  constitutes  their  active  portion;  he  also  states 
that  it  is  collected  by  the  natives  by  pressing  the  upper  part  of  the 
young  female  plants  between  the  palms  of  their  hands,  and  then  scrap- 
ing off  the  exudation  which  adheres. 

The  principal  forms  in  which  hemp  is  met  with  in  the  markets  of 
the  East  are,  1.  Saschisch  (which  signifies  the  herb  jiar  excellence)  is  the 
Arabian  name,  and  Gunjah  is  the  Indian  appellation  given  to  the  dried 
tops  of  the  plant  gathered  some  time  before  the  seeds  reach  maturity. 
It  is  resinous  to  the  touch,  and  its  odor  is  agreeably  narcotic.1  2. 
Bhang,  an  Indian  preparation  consisting  of  the  larger  leaves  and  cap- 
sules. It  is  the  cheapest  form  used  in  India.  3.  Ohurrus,  whicli  is 
the  resinous  secretion  of  the  hemp  mixed  with  a  variable  proportion 
of  the  leaf  fibres.2  4.  Other  preparations  are -made  by  mixing  the 
resinous  product  of  the  powdered  plant  itself  with  various  aromatics 
and  stimulants,  such  as  musk,  essence  of  roses,  and  cantharides.  A 
highly  excitant  compound  is  formed  in  this  manner,  and  one  well 
adapted  to  produce  some  of  the  symptoms  which  Eastern  observers 
ascribe  to  haschisch,  but  which  the  unadulterated  plant  and  its  resin 
create  but  slightly,  if  at  all. 

In  1839,  attention  was  called  to  the  properties  and  medicinal  virtues 
of  cannabis  by  Dr  O'Shaughnessy,  Professor  of  Chemistry  in  the  Medi- 
cal College,  Calcutta,  who  had  enjoyed  many  opportunities  of  studying 
its  effects  in  disease,  and  of  witnessing  the  phenomena  occasioned  by 
it  when  used  to  produce  intoxication.  Subsequently  its  virtues  were 
tested  by  numerous  competent  observers,  who  made  good  its  claim 
to  a  permanent  place  in  the  materia  medica. 

Action.  On  Animals. — It  is  asserted  by  some  authorities  that  the 
water  in  which  hemp  is  steeped  to  prepare  it  for  manufacture  is 
capable  of  poisoning  animals  that  drink  it.  A  veterinary  surgeon, 
M.  Dubaud,  has  known  seventeen  horned  cattle  to  perish  from  this 
cause  in  the  course  of  three  years.  The  French  government,  regard- 
ing this  influence  as  certain,  forbids  the  process  of  hemp-rotting  in 
running  water.  Yet  Parent-Duchatelet  states  that  he  and  his  family 
drank  with  impunity  water  in  which  this  operation  had  been  carried 
on.  The  effect  probably  depends  on  the  quantity  of  the  active  prin- 
ciple of  the  hemp  contained  in  the  water,  and  must,  therefore,  vary 
according  to  the  extent  of  the  reservoir,  &c.  in  which  the  rotting  is 
conducted.  M.  Liautaud  found  in  some  experiments  upon  animals, 
that  the  preparations  of  hemp  invariably  produce  in  carnivorous  ani- 
mals and  fish  a  sort  of  intoxication  manifested  by  vacillating  move- 
ments, dulness,  and  sluggishness,  while  herbivorous  animals  offered  no 
sign  of  its  influence  in  whatever  dose  it  was  administered.3  The  ex- 
periments made  by  Dr.  O'Shaughnessy  gave  essentially  the  same  re- 
sults. In  none  of  them,  he  remarks, "  was  there  the  least  indication  of 
pain,  or  any  degree  of  convulsive  movement  observed.      They  all 

'  P.  Alpinus  says  :    "  Assis  nihil  quidem  aliud  est,  quam  pulvis  ex  cannabis  foliia 
paratus,  quern  cum  aqua  dulci  mistum  in  massam  redigunt.'' 
2  Dr.  A.  Christison,  op.  cit. 
9  Dieu,  Mature  Melicale,  iii.  401  and  414,  and  BorciiARDAT,  Manuel,  p.  54. 
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tended  to  demonstrate  that,  while  carnivorous  animals  and  fish,  dogs, 
cats,  swine,  vultures,  crows,  and  adjutants,  invariably  and  speedily  ex- 
hibited the  intoxicating  influence  of  the  drug,  the  graminivorous,  such 
as  the  horse,  deer,  monkey,  goat,  sheep,  and  cow,  experienced  but 
trivial  effects  from  any  dose  we  administered."  The  experiments  per- 
formed by  M.  Mabillat  led  to  a  similar  conclusion.1 

On  Man. — Of  the  action  of  haschish  many  and  various  descriptions 
have  been  given  which  differ  so  widely  among  themselves  that  they 
would  scarcely  be  supposed  to  apply  to  the  same  agent,  had  we  not 
every  day  a  no  less  remarkable  instance  of  the  same  kind  before  us, 
in  the  case  of  alcohol.  As  the  latter  enlivens  or  saddens,  excites  or 
depresses,  fills  with  tenderness,  or  urges  to  brutality,  imparts  vigor  and 
activity  or  nauseates  and  weakens,  so  does  the  former  give  rise  to  even 
a  still  greater  variety  of  phenomena,  according  to  the  natural  disposi- 
tion of  the  person,  and  his  existing  state  of  mind,  the  quantity  of  the 
drug,  and  the  combinations  in  which  it  is  taken. 

P.  Alpinus  describes  briefly  the  effect  of  haschish  (assis)  as  being 
a  sort  of  drunkenness,  in  which  men  act  madly,  or  continue  for  some 
time  in  a  state  of  ecstasy  enjoying  delightful  visions.2  The  account 
furnished  by  Dr.  O'Shaughnessy  of  the  delirium  produced  by  the  in- 
cautious use  of  hemp  in  India,  is  more  particular.  "  The  state  is  at 
once  recognized  by  the  strange  balancing  gait  of  the  patient,  a  con- 
stant rubbing  of  the  hands,  perpetual  giggling,  and  a  propensity  to 
caress  and  chafe  the  feet  of  all  bystanders,  of  whatever  rank.  The  eye 
wears  an  expression  of  cunning  and  merriment  which  can  scarcely  be 
mistaken.  There  is  no  increased  heat  or  frequency  of  circulation,  and 
the  skin  and  general  functions  are  in  a  natural  state."  But,  as  was 
remarked,  the  effects  vary  extremely  in  different  cases.  In  some,  mere 
laziness  and  stupidity  are  induced ;  in  others  a  pleasing  state  of  reverie 
without  any  other  remarkable  condition ;  and  many  break  out  into  loud 
laughter,  or  fits  of  dancing  and  singing,  and  manifest  venereal  appe- 
tite, or  an  inclination  to  quarrel,  according  to  their  various  disposi- 
tions. In  many  there  is  a  remarkable  desire  for  food,  which  the 
person  eagerry  devours,  yet  he  does  not  appear  to  be  satisfied,  and 
can  with  difficulty  control  his  appetite.  After  the  stage  of  excitement 
sleep  supervenes ;  and,  on  waking,  the  experimenter  returns  to  his 
natural  state,  except  that  the  ideas  are  often  confused  for  a  little,  and 
in  some  cases  vertigo  is  present  to  a  slight  extent.3  M.  de  Chaniac4 
saj^s  that  it  usually  exaggerates  the  thoughts  which  fill  the  mind  at 
the  time  when  it  is  taken,  yet  it  generally  tends  to  excite  mirthful 

1  Des  effets  physiologiques  du  chanvre,  Strasbourg,  1858. 

2  P.  Alpinus  speaks  also  of  a  preparation  procured  from  India,  and  highly  prized 
by  the  Egyptians,  but  whose  composition  is  unknown.  He  calls  it  bernavi,  and  tnus 
describes  its  effects :  "  Ab  assumpta  uncia  hujus  eleotuarii,  homines  primo  hilares  fieri 
incipiunt,  multaque  loquuntur,  et  cauunt  amatoria,  multumque  rident,  aliaque  delira- 
menta  laeta  produnt,  qua?  amentia  fere  per  bora?  spatium  in  his  perdurat ;  a  qua  iracundi 
Sunt,  in  iramque  prsecipitantur,  effrenesque  redduntur,  in  qua  parura  persistunt : 
demum  iidem  sic  tristari  incipiunt,  tantoque  rna?vore  atque  tristitia,  et  timore  angi, 
ut  continue  plorent  et  lamententur,  qua?  paulo  post,  ab  his  deliramentis  multum  fessi 
sonmo  correpti,  digerunt,  ac  finiuut  redeuntes  ad  pristinam  sanitatem." — De  Med. 
ASgypt.,  lib.  iv.  cap.  ii.  p.  262. 

»  Dr.  A.  Curistison,  loc.  cit.  4  Annuaire  de  Therap.,  torn.  xiii. 
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ideas.     One  of  its  most  ordinary  effects  is  to  cause  repeated  bursts  of 
laughter,  which  are  sometimes  scarcely  suspended  for  several  hours. 

The  mental  effects  of  cannabis  when  fully  developed  are  exceedingly 
curious,  provided  the  subject  be  one  possessing  the  imaginative  faculty 
in  a  high  degree.  One  of  the  best  descriptions  of  them  is  the  follow- 
ing by  M.  Moreau  of  Tours,1  of  the  effects  of  a  full  dose  of  the  drug : 
"There  is  a  slight  acceleration  of  the  pulse,  with  a  somewhat  retarded 
respiration,  and  a  genial  warmth  diffuses  itself  through  the  body  with 
the  exception  of  the  feet,  which  are  generally  chill.  The  wrists  and 
forearms  seem  as  if  loaded  with  a  weight,  and  movements  are  auto- 
matically performed  as  if  to  shake  them  free.  At  the  same  time, 
vague  muscular  sensations  (known  in  English  b}r  the  expressive  term 
fidgets),  prompting  to  continual  restlessness,  are  experienced  in  the 
lower  extremities.  A  verj*  common  feeling  is  that  of  the  brain  boil- 
ing over  and  lifting  the  cranial  arch  like  the  lid  of  a  teakettle.  .  . 
These  and  other  disagreeable  feelings  generally  both  precede  and 
follow  the  fantasia,  as  it  is  called,  or  the  dreamy  ecstasy,  to  enjoy 
which  the  drug  is  generally  taken.  It  is  really  happiness  which  is 
produced  by  the  haschisch ;  and  by  this  is  implied  an  enjoyment 
entirely  intellectual,  and  by  no  means  sensual  as  we  might  be  indi 
to  suppose.  The  haschish-eater  is  happy,  not  like  the  gourmand  or 
the  famished  man  when  satisfying  his  appetite,  or  the  voluptuary  in 
the  gratification  of  his  amative  desires,  but  like  him  who  hears  tidings 
that  till  him  with  joy,"  &c. ;  in  other  words,  he  is  absorbed  by  a  con- 
sciousness or  internal  sensation  of  happiness  without  reference  to  any 
definite  cause  producing  it,  or  an}T  object  to  which  it  tends. 

M.  Aubert  describes  the  influence  of  haschisch  upon  him  in  the 
following  terms:  "I  was  engaged  in  conversation  when  I  felt  a  prick- 
ling sensation  in  my  feet,  and  in  my  head  a  stricture  which  gave  way 
suddenly,  and  my  skull  seemed  empty.  Every  object  wore  a  new 
aspect;  my  companion's  face  assumed  a  grotesque  appearance;  I 
burst  out  a  laughing  and  continued  to  laugh  for  almost  an  hour.  The 
merest  trifle  renewed  my  mirth.  Meanwhile  the  most  various  and 
whimsical  ideas  coursed  swiftly  through  my  mind.  I  experienced 
the  most  perfect  sense  of  comfort.  For  me  there  was  no  longer  past, 
present,  or  future ;  the  fleeting  moment  limited  my  whole  existence. 
Then  followed  a  calm,  and  sleep  stole  over  me.  The  whole  night  was 
but  one  long  delightful  dream.  On  awaking,  I  remembered  perfectly 
all  that  had  taken  place,  and  my  head  was  not  heavy  nor  my  mouth 
dry,  as  it  would  have  been  after  a  debauch  in  opium  or  wine."2 

Dr.  A.  Christison  made  several  experiments  with  the  extract  of 
cannabis,  and,  in  the  paper  above  referred  to,  has  related  their  results, 
oi^  which  the  following  is  a  summary:  '•'  On  trying  Mr.  Robertson's 
extract  once  for  toothache,  I  found  that  about  four  grains  taken  about 
3  A.  M.  caused  in  an  hour  cessation  of  pain,  a  pleasant  numbness  of 

1  Brit,  and  For.  Med.  Rev.,  Jan.  1847. 

8  Diel-,  op.  cit.,  p.  411.  Some  other  illustrations  will  be  found  in  Bull,  de  Tlu'rap., 
xxxiii.  248;  Diebbach,  op.  cit.,  iii  1169;  Pebeiba,  Mat.  Med.,  ii  213;  Br  and  For. 
Med.-Chir.  Rev.,  Oct  IStiO,  p.  524;  S.  de  LuCA,  Ammaire  de  Therap.,  xxiii.  34;  Dr. 
Campbell,  Times  and  Gaz.,  Aug.  1863,  p.  194. 
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the  limbs,  giddiness,  a  rapid  succession  of  unassociated  ideas,  and 
impossibility  to  follow  a  train  of  thought,  frequent  intervals  of  sleep, 
and  slight  increase  in  the  force  of  the  pulse.  Next  morning  there 
was  an  ordinary  appetite,  much  torpidity,  great  defect  and  shortness 
of  memory,  extreme  apparent  protraction  of  time,  but  no  peculiarity 
of  articulation  or  other  effect;  and  these  symptoms  lasted  until  2  P.M., 
when  they  ceased  entirely  in  a  few  minutes  after  taking  lemonade.  .  . 
On  another  occasion,  I  took  one  grain  of  the  extract  dissolved  in  spirit. 
I  felt  a  peculiar  numbness  creeping  through  my  body  and  limbs.  On 
lying  down,  the  numbness  continued,  but  in  fifteen  minutes  my  sen- 
sal  ions  became  agreeable.  I  laughed  heartily  several  times,  answered 
questions  incoherently,  and  immediately  forgot  what  they  were  about 
and  what  I  had  answered.  Delightful  reveries  came  over  me,  and 
whatever  I  looked  at  became  lost,  as  it  were,  in  a  maze;  the  lamp 
appeared  to  be  slowly  turning  round,  and  when  I  lost  sight  of  this, 
the  red  lines  on  the  paper  of  the  room  appeared  to  intertwine  in  a 
most  beautiful  manner.  The  most  remarkable  effect  was  the  constant 
succession  of  new  ideas,  each  of  which  was  almost  instantly  forgotten. 
When  roused  to  tea,  I  eat  ravenously  without  feeling  satisfied.  I 
slept  soundly  at  night  afterwards,  and  the  next  clay  was  stupid  and 
forgetful,  but  was  much  improved  by  drinking  lemon-juice." 

It  would  unduly  extend  this  description  to  present  even  an  abstract 
of  the  interesting  experiments  performed  by  Schroff  and  by  Mabillat;1 
they  presented  all  of  the  phenomena  which  have  been  signalized  by 
the  observers  already  quoted,  and  also  some  which  have  been 
fully  described  by  other  writers.  In  particular,  general  sensibility 
was  materially  affected.  Under  the  primary  influence  of  the  drug,  the 
whole  body  was  the  seat  of  sensations  compared  to  those  produced  by 
slight  electric  sparks,  and  an  acrid  heat  was  felt  wherever  the  skin 
was  pressed.  Subsequently,  there  was  universal  anaesthesia,  while  the 
mind  continued  clear;  there  was  no  consciousness  of  the  contact  of 
the  feet  with  the  ground,  or  of  other  parts  of  the  body  with  surround- 
ing objects ;  the  very  muscular  sense  appeared  enfeebled  or  lost,  and 
that  of  pain  was  blunted  or  entirely  destroyed. 

Dr.  John  Bell,  of  New  Hampshire,  in  a  very  interesting  account  of 
the  effects  produced  by  the  drug  upon  himself,  alludes  particularly  to 
a  sort  of  double  conseiousness,  in  which,  while  the  sense  of  personality 
was  perfect,  the  reality  of  the  strange  sensations  felt,  and  of  the  vision- 
ary objects  seen,  appeared  to  be  equally  absolute.  This,  however, 
gradually  merged  into  the  fullest  and  most  complete  belief  in  the 
actual  existence  of  a  thousand  hallucinations.2  The  double  conscious- 
ness here  described  lias  also  been  experienced  by  other  experimenters.3 

In  several  of  the  accounts  that  have  now  been  cited,  allusion  is  made 
to  the  power  of  hemp  to  stimulate  the  venereal  propensities.  A  writer 
states  that  during  a  residence  at  Tetuan,  in  Barbary,  he  learned  that 
the  Moors  are  said  to  use  the  drug  as  an  aphrodisiac,  and  ascertained 
that  among  the  Jews  it  was  taken  secretly  by  very  many  as  an  excit- 

1  Des  Effets  Physiologiques  du  Chanvre,  Strasbourg,  1^58. 
-'  Boston  Med.  ana  Surg.  Jour.,  April,  1857,  p.  i 
3  Campbell,  Times  and  Gaz.,  Aug.  1863,  p.  104. 
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ant  to  venery.  But  for  this  purpose  it  seems  to  have  been  combined 
in  a  conserve  with  opium.  Sterility  among  the  women  and  impotence 
among  the  men  are  exceedingly  common  in  Barbary,  so  that,  according 
to  this  author,  one  out  of  every  twelve  of  the  married  Jewesses  in 
that  country  is  either  barren  or  has  borne  only  one  child.' 

The  preceding  extracts  present  the  most  interesting  phenomena 
produced  by  the  administration  of  cannabis.  They  correspond  very 
nearly  with  those  which  the  Orientals  seek  to  produce  by  means  of 
this  drug.  But  a  different  class  of  symptoms  is  sometimes  occasioned 
by  its  use.  Dr.  Lawrie,  physician  to  the  Lock  Hospital,  of  Glasgow, 
reports  twenty-six  cases  in  which  cannabis  was  administered.2  In 
reviewing  them  the  reader  is  struck  by  the  almost  total  absence  of 
that  pleasurable  intoxication  described  above.  In  many  nausea  and 
vomiting  were  produced;  in  several  there  were  convulsive  paroxysms; 
frequently  the  thirst  was  distressing:  the  pulse  was  rendered  frequent, 
weak,  and  intermittent ;  the  pupils  were  largely  dilated,  and,  on  the 
whole,  the  effects  of  the  drug  were  so  far  from  agreeable  that  "  the 
majority  of  those  who  took  it  once  only  did  so  a  second  time  on 
compulsion."  The  contrast  of  these  with  the  above-related  results  is 
very  remarkable,  and  the  more  so  because  many  of  Dr.  L.'s  patients 
belonged  to  a  class  of  persons  habitually  greedy  of  stimulants.  Dr. 
Christison,  in  noticing  these  cases,  insists  that  they  are  exceptional 
ones,  and  moreover  that  all  the  patients  were  females,  and  that  the 
medicine  was  not  administered  in  sufficiently  large  doses.  But, 
assuming  that  the  preparation  used  was  genuine,  it  appears  more 
rational,  because  more  consistent  with  experience  in  regard  to  cerebral 
stimulants  in  general,  to  explain  these  discrepancies  by  a  reference  to 
the  mental  habits  of  the  persons  in  whom  the  phenomena  occasioned 
by  hemp  were  observed.  The  impressionable  and  imaginative  Orien- 
tal and  the  highly-educated  and  refined  European  must,  under  any 
cause  of  mental  excitement,  display  a  very  different  class  of  phenomena 
from  the  illiterate  peasant,  or  the  wretched  and  generally  ignorant 
creatures  who  formed  the  subjects  of  Dr.  Lawrie's  experiments.  A 
similar  contrast  has  been  alluded  to  in  the  history  of  opium,  and  it 
would  be  far  more  extraordinary  that  persons  of  such  opposite  mental 
conditions  should  exhibit  identical  symptoms  from  the  same  stimulus 
than  that  they  should  be  affected  in  the  manner  that  has  been  de- 
scribed. 

The  habitual  abuse  of  this  drug  entails  consequences  no  less  mis- 
chievous than  are  produced  by  alcohol  and  opium ;  the  face  becomes 
bloated,  the  eyes  injected,  the  limbs  weak  and  tremulous,  the  mind 
sinks  into  a  state  of  imbecility,  and  death  by  marasmus  is  the  ulti- 
mate penalty  for  the  overstrained  pleasures  it  imparts. 

We  are  not  acquainted  with  any  case  of  death  directly  resulting 
from  the  poisonous  action  of  cannabis.  But  several  are  recorded 
which  illustrate  its  effects  in  excessive  doses. 

In  one,  a  Moor,  of  Algiers,  under  the  influence  of  undue  indulgence 
in  smoking  haschisch,  became  furious,  and   assaulted  a  number  of 

1  Month.  Jour,  of  Med.  Sci.,  i.  58.  2  Ibid.,  iv.  939. 


VI.]  CANNABIS    INDICA.  773 

Jews,  seven  of  whom  were  more  or  less  seriously  injured,  and  one 
died.  He  afterwards  professed  that  he  remembered  nothing  whatever 
of  the  occurrence.1 

In  several  other  cases  there  was  observed  loss  of  consciousness, 
with  collapse,  or  stupor,  an  insensible  pupil ;  a  pale,  clammy,  and 
insensible  skin,  extreme  debility,  and  a  small,  feeble  pulse.  In  one 
instance  a  fear  of  death  and  belief  that  it  was  imminent  were  observed, 
and  in  another,  that  of  a  Mussulman,  there  was  a  well-marked  cata- 
leptic condition,  so  that  any  limb  remained  elevated,  flexed,  or  in 
whatever  position  it  was  placed  by  the  attendants.2  Dr.  F.  H.  Brown 
relates  that  a  druggist's  clerk  took  six  grains  of  the  solid  extract  in 
divided  doses  within  the  space  of  an  hour  and  a  quarter.  Until  two 
hours  and  a  quarter  later  no  effect  was  produced,  when  dizziness  and 
confusion  of  mind  supervened,  an  irresistible  desire  to  run,  strangury, 
and  excessive  thirst.  Spasms  of  various  muscles,  or  of  the  whole 
body  resembling  salaam  convulsions  followed,  the  feet  beat  a  tattoo 
upon  the  floor,  or  the  knees  smote  together.  There  was  no  loss  of 
consciousness  or  delirium,  but  some  grotesque  hallucinations.  The 
desire  for  constant  motion  and  occasionally  a  slight  spasm  continued 
for  twenty-four  hours,  but  soon  after  passed  away.3  From  a  review 
of  these  various  illustrations  of  the  action  of  cannabis,  it  is  evident 
that  the  drug  possesses  no  direct  narcotic  power,  although  it  may 
materially  contribute  to  promote  sleep  by  its  anodyne  property  and 
by  its  power  of  substituting  agreeable  visions  and  thoughts  for  those 
which  irritate  and  harass.  Fronmuller,  in  a  very  complete  account 
of  the  action  and  uses  of  cannabis,  makes  the  following  comparison 
between  it  and  opium.4  It  does  not  directly  impair  the  appetite  or 
digestion,  nor  diminish  the  secretions ;  it  does  not  occasion  nausea  nor 
vomiting,  nor  excite  the  circulation,  nor  produce  congestion  of  the 
brain ;  it  slightly  lowers  the  temperature  of  the  skin,  but  excites  no 
pruritus  as  opium  does ;  it  does  not  contract  the  pupil,  and  it  pro- 
motes sleep,  as  we  have  just  remarked,  by  relieving  the  mind  from 
external  impressions. 

Eemedial  Employment. — As  a  remedy  for  disease,  cannabis  has 
been  chiefly  applied  to  spasmodic  and  painful  affections,  and  in  seve- 
ral of  these  its  curative  powers  are  unquestionable;  but  whether 
they  can  be  placed  upon  the  same  level  with  opium,  or  even  bella- 
donna, is  a  question  which  can  scarcely  at  present  be  answered  in  the 
affirmative.  Since,  however,  these  medicines  cannot  be  administered 
in  very  large  doses  without  some  risk  to  life,  it  is  probable  that  cases 
may  occur  in  which  the  superior  safety  of  cannabis  may  compensate 
for  its  inferior  power,  and  therefore  it  may  appropriately  occupy  a 
place  in  the  Materia  Medica. 

Tetanus. — The  cases  of  this  affection  recorded  by  Dr.  O'Shaughnessy 
undoubtedly  demonstrate,  as  the  author  remarks,  that  when  given 

1  Brit,  and  For.  Med.-Chir.  Rev.,  xxi.  535. 

:  Compare  Edinb.   Month.  Jour.,  March,  1852,  p.  270,  Dublin  Quart.  Jour.,  Aug. 
1858,  p.  229,  and  Times  and  Gaz.,  Feb.  1859,  p.  185. 
s  Boston  Med.  and  Surg.  Jour.,  Nov.  18G2,  p.  291. 
*  Prager,  Vierteljahns.,  lxv.  102. 
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boldly  in  large  doses  the  resin  of  hemp  is  capable  of  arresting  the 
progress  of  this  formidable  disease,  and  in  a  large  proportion  of  c: 
of  effecting  a  perfect  cure.  The  cases  alluded  to  were  all  of  the  trau- 
matic form.  The  following  may  be  taken  as  a  specimen.  A  female, 
aet.  25,  had  had  tetanus  for  three  days,  the  consequence  of  a  cut  re- 
ceived upon  the  elbow  a  fortnight  before.  When  admitted  into  the 
hospital  the  symptoms  were  violent,  and  on  the  evening  of  the  same 
day  three  grains  of  hemp  resin  were  given  her  at  bedtime,  and  re- 
peated on  the  following  day.  The  next  morning  she  was  found  in  a 
state  of  complete  catalepsy,  and  remained  so  until  evening,  when  she 
became  sensible,  and  a  tetanic  paroxysm  recurred.  The  hemp  was 
resumed,  and  continued  in  two-grain  doses  every  fourth  hour.  From 
this  time  until  the  third  dose  was  taken  no  tetanic  symptoms  returned. 
She  subsequently  took  a  grain  twice  a  day  until  the  fifth  week  after 
her  admission,  when  she  left  the  hospital  apparently  quite  well.  Prof. 
Miller,  of  Edinburgh,  says :  "  My  own  experience  speaks  loudly  in 
favor  of  the  hemp.  I  can  now  record  three  fortunate  cases  under  its 
use.  all  traumatic  tetanus,  and  a  case  which  proved  fatal,  but  where 
great  alleviation  of  suffering  was  produced."  In  some  of  the  cases  a 
tolerance  of  the  remedy  was  observed  similar  to  what  occurs  under 
like  circumstances  when  the  disease  is  treated  with  opium.  Later  ex- 
perience has  confirmed  the  opinions  here  given  respecting  the  value 
of  cannabis  in  traumatic  tetanus. 

Two  cases  of  trismus  nascentium  are  reported  by  Dr.  P.  C.  Gaillard,1 
and  of  the  traumatic  form  of  tetanus  one  case  by  Mr.  Skues,2  one  by 
Mr.  Cock,3  and  one  by  Dr.  Bailey,  as  cured  by  cannabis.4 

It  is  proper  to  add  that  in  several  cases  reported  by  Dr.  Duncan 
and  others  there  was  neither  palliation  nor  cure  of  the  disease ;  but, 
owing  to  the  complete  absence  of  the  symptoms  peculiar  to  intoxica- 
tion by  cannabis,  there  is  reason  to  surmise  that  a  feeble  or  even  a 
worthless  preparation  was  administered. 

Neuralgia,  Rheumatism,  &c. — In  the  first-named  disease,  the  prepara- 
tions of  hemp  have  been  found  to  palliate  the  symptoms  very  generally, 
and  in  not  a  few  instances  to  effect  a  perfect  cure.  Dr.  Donovan  has 
reported  many  such,5  and  Dr.  Clendinning,8  Sir  James  Murray,7  and 
Dr.  C.  J.  B.  Williams  have  added  to  the  number ;  but  whether  the  pre- 
paration used  by  them  was  not  strong  enough  or  not  always  given  in 
sufficiently  large  doses,  its  effects  were  certainly  not  comparable  to 
those  of  belladonna  or  stramonium  in  the  same  affection.  In  some 
cases  of  rheumatism  the  action  of  cannabis  appears  to  have  been  salu- 
tary, yet  so  far  inferior  to  that  of  the  more  familiar  remedies  for  this 
disease,  as  to  entitle  it  to  a  very  secondary  position  in  the  long  list  of 
anti-rheumatic  medicines. 

In  chorea  Dr.  Williams  found  that  cannabis  palliated  the  agitation 
of  the  muscles,  but  exerted  no  decidedly  curative  influence.8  Dr. 
Corrigan,  however,  has  published  three  cases,  one  of  which  was  in- 

1  Charleston  Med.  Jour.,  viii.  808.  z  Edinb.  Med.  Jour.,  iii.  877. 

3  Times  and  Gaz.,  July,  1858,  p.  8.  4  Charleston  Med.  Jour.,  xiv.  34S. 

5  Dublin  Med.  Jour.,  Jan.  1^4">.  6  Med.  Times,  No.  192. 

7  Dublin  Med.  Press,  March,  1843.  8  Lancet,  1842-3,  ii.  266. 
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veterate,  but  all  of  them  were  cured  by  this  medicine,1  and  Dr.  Storer 
one  of  several  months'  duration,  and  which  became  worse  under  the 
administration  of  carbonate  of  iron,  but  rapidly  improved  and  finally 
recovered  when  the  tincture  of  cannabis  was  given  in  doses  of  six 
drops  three  times  a  day.2 

As  a  hypnotic  it  is  recommended  by  Dr.  A.  Christison,  especially 
where  opium  from  long-continued  use  has  ceased  to  produce  its  pro- 
per effects.  The  same  writer  mentions  a  case  in  which  the  medicine 
entirely  allayed  the  intense  itching  of  eczema  while  the  patient  con- 
tinued under  its  effects,  and  procured  for  him  a  refreshing  sleep  whicli 
no  other  means  could  obtain.  The  influence  of  cannabis  in  dissipat- 
ing hallucinations  of  vision  and  hearing  has  been  very  marked  in  some 
cases  reported  by  Moreau.3 

The  exhilarating  effects  of  cannabis  led  M.  Moreau  to  conjecture 
that  it  might  prove  a  valuable  remedy  in  melancholy,  and  in  some  trials 
that  he  made  of  it,  a  temporary  amendment  resulted.  M.  Brierre  de 
Boismont  made  similar  experiments,  but  without  any  encouraging 
results.  Cannabis  has  also  been  employed  with  satisfactory  effects  in 
the  treatment  of  delirium  tremens. 

From  some  experiments,  cannabis  would  appear  to  excite  contrac- 
tions of  the  uterus.  Dr.  Churchill  states  that  it  has  been  successfully 
tried  by  himself  and  other  physicians  in  Dublin,  to  moderate  or 
arrest  uterine  hemorrhage,  such  as  is  so  apt  to  occur  at  the  period  of 
the  cessation  of  the  menses.  The  preparation  used  was  the  tincture 
of  the  resin,  and  was  given  in  doses  of  from  five  to  fifteen  or  twenty 
drops  three  times  a  day.  Its  effects  in  many  cases  were  very  marked, 
often  instantaneous,  but  generally  complete  after  three  or  four  hours. 
In  some  few  cases  of  ulceration  of  the  womb  with  hemorrhage,  it 
seemed  to  be  equally  beneficial.  Preparations  of  hemp  are  reported 
to  resemble  ergot  in  another  respect.  It  was  found  by  Dr.  Christison 
to  possess  a  remarkable  power  of  increasing  the  force  of  uterine  con- 
traction during  labor.  It  augmented  the  intensity  and  sometimes  the 
duration  of  the  pains,  and  shortened  the  intervals  between  them.  These 
effects  of  cannabis  come  on  more  quickly  than  those  of  ergot;  they  are 
more  energetic,  and  perhaps  more  certainly  induced,  but  at  the  same 
time  of  shorter  duration.  Unfortunately,  however,  they  are  far  from 
certain  to  follow  the  administration  of  the  drug.  Dr.  John  Grigor 
administered  it  in  sixteen  cases,  but  in  nine  of  these  no  increased  ute- 
rine action  was  perceptible,  while  in  the  remaining  five  it  increased  the 
contractions  in  strength  and  frequency.  It  did  not  manifest  any  anaes- 
thetic effect.  The  preparation  employed  was  a  solution  of  2-i  grs.  of 
the  extract  in  an  ounce  of  alcohol,  of  which  from  25  to  35  drops  were 
given  at  a  time.4 

Administration. — The  purified  extract  in  the  form  of  pill  produces 
the  most  gradual  effect,  but  its  action  is  not  very  certain.  Its  dose  is 
from  half  a  grain  to  two  or  more  grains.     The  tincture  may  be  taken 

1  Med.  Times,  and  Bull,  de  Therap.,  xlviii.  234. 

2  Boston  Med.  and  Surg.  Jour.,  Oct.  1855,  p.  209. 

3  Bull,  de  Therap.,  li.  283,  375. 

*  Mouth.  Jour,  of  Med.  Sci.,  Aug.  1852,  p.  124. 
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in  doses  of  five  drops  and  upwards  in  sweetened  aromatic  water, 
with  the  addition  of  a  few  drops  of  ammonia  to  hold  it  in  solution. 
But  whatever  form  is  used,  it  should  first  be  proved  to  possess  active 
properties  by  experimental  doses  given  to  healthy  persons.  Lemon- 
juice,  according  to  Dr.  Christison  and  other  writers,  has  the  power  of 
modifying  the  intoxicating  effects  of  cannabis,  and  even  of  suspending 
them  entirely.  An  emetic  of  salt  and  water  is  said  to  remove  the  in- 
toxication at  once.  Even  spontaneous  vomiting  diminishes  it  sensibly. 
In  the  East,  tobacco  and  coffee  are  used  to  increase  and  sustain  the 
action  of  the  drug. 
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Surgeon  to  the  Blenheim  Dispensary,  &c. 

ON  THE   DISEASES,  INJURIES,  AND   MALFORMATIONS   OF   THE 

RECTUM  AND  ANUS;  with  remarks  on  Habitual  Constipation.     From  the  third  and  enlarged 
London  edition.     With  handsome  illustrations.     In  one  very  beautifully  printed  octavo  volume, 


of  about  300  pages,  extra  cloth.     $3  00. 

The  most  complete  one  we  possess  on  the  subject. 
Mtdico-C hirurgtcal  Review. 

We  are  satisfied,  after  a  careful  examination  of 
the  volume,  and  a  comparison  of  its  contents  with 
those  of  its  leading  predecessors  and  contemporaries, 
t  hat  the  best  way  for  the  reauer  to  avail  himself  of 


the  excellent  advice  given  in  the  concluding  para- 
graph above,  would  be  to  provide  himself  with  a 
c  >py  of  the  book  from  which  it  has  been  taken,  and 
diligently  to  con  its  instructive  pages  They  may 
secu  re  to  him  m  my  a  triumph  and  fervent  blessing  .— 
Am.  Journal  Med.  Sciences. 
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venient size  for  use  in  the  dissecting-room. — Med. 
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However  valuable  may  be  the  "  Dissector's 
Guides"  which  we,  of  late,  have  had  occasion  to 


notice,  we  feel  confident  that  the  work  of  Dr.  Allen 
is  superior  to  any  of  them.  We  believe  with  the 
author,  that  none  is  so  fully  illustrated  as  this,  and 
the  arrangement  of  the  work  is  such  as  to  facilitate 
the  labors  of  the  student.  We  most  cordially  re- 
commend it  to  their  attention. —  Western  Lancet. 
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ASHWELL   (SAMUEL),   M.D., 

Obstetric  Physician  and  Lecturer  to  Guy's  Hospital,  London. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  American,  from  the  Third 
and  revised  London  edition.    In  one  octavo  volume,  extra  cloth,  of  528  pages.     $3  50. 
The  most  useful  practical  work  on  the  subject  in  I      The  most  able,  and  certainly  the  most  standard 
the  English  language.  —  Boston  Med.  and  Surg,    and  practical,  work  on  female  diseases  that  we  have 
Journal.  \  yetseen.—Medico-Chirurgical  Review. 

ARNOTT   (NEILL),  M.  D. 
ELEMENTS    OF    PHYSICS;    or  Natural  Philosophy,  General  and  Medioal. 
Written  for  universal  use,  in  plain  or  non-technical  language.    A  new  edition,  by  Isaac  Hays, 
M.  D.    Complete  in  one  octavo  volume,  leather,  of.  4S^»pages,  with  about  two  hundred  illustra 
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BIRD  (GOLDING),  A.  M.,  M.  D.,  See. 
URINARY     DEPOSITS:     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERAPEUTICAL  INDICATIONS.  Edited  by  Edmund  Lloyd  Birkett,  M.  D.  A  new 
American,  from  the  last  and  enlarged  London  edition.  With  eighty  illustrations  on  wood.  In  one 
handsome  octavo  volume,  of  about  400  pages,  extra  cloth.    $3  00. 

It  can  scarcely  be  necessary  for  us  to  say  anything 
of  the  merits  of  this  well-known  Treatise,  which  so 
admirably  brings  into  practical  application  the  re- 
sults of  those  microscopical  and  chemical  re- 
searches regarding  the  physiology  and  pathology 
of  the  urinary  secretion,  which  have  contributed  so 


much  to  the  increase  of  our  diagnostic  powers,  and 


to  the  extension  and  satisfactory  employment  of  our 
therapeutic  resources.  In  the  preparation  of  this 
new  edition  of  his  work,  it  is  obvious  that  Dr.  Gold- 
ing  Bird  has  spared  no  pains  to  render  it  a  faithful 
representation   of   the   present   state  of  scientific 

knowledge  on  the  subject  it  embraces Britiskand 

Foreign  Med.-Chir.  Review. 
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F.  Condie,  M.  D.,  author  of"  A  Practical  Treatise  on  Diseases  of'Children,"  tec.    In  one  hand- 
some octavo  volume,  extra  cloth,  of  over  600  pages.     $2  50. 

We  recommendDr.  Barlow'sManual  in  the  warm-  |  found  it  clear,  eoncise,  practical,  and  sound— Bos- 
cat  manner  as  a  most  valuable  vaije-mecum.    We    ton  Med.  and  Surg.  Journal. 
have  had  frequent  occasion  to  consult  it,  and  have  | 


BUCKLER  ON  THE  ETIOLOGY ,  PATHOLOGY . 
AND  TREATMENT  OF  FIBRO-BRONCHI- 
T1S  AND  RHEUMATIC  PNEUMONIA.  In 
one  8vo.  volume,  extra  cloth,    pp.150.    8125. 

BRODIE'S   CLINICAL  LECTURES  ON   SUR 
GERY.    lvol.8vo.  cloth.    350pp.    8125. 


BLOOD  AND  URINE  (MANUALS  ON)  BY 
JOHN  WILLIAM  GRIFFITH,  G.  OWEN 
REESE,  AND  ALFRED  MARKWICK.  One 
thick  volume,  royal  12mo.,  extra  cloth,  with 
plates,    pp.  460.    81  25.  ' 


BLANCHARD  &  LEA'S  MEDICAL 


BUDD  (GEORGE),  M.  D.,  F.  R.  3., 

Professor  of  Medicine  in  King's  College,  London. 

ON   DISEASES   OF  THE   LIVER.      Third   American,  from   the   third   and 

enlarged  London  edition.     In  one  very  handsome  octavo  volume,  extra  cloth,  with  four  beauti- 
fully colored  plates,  and  numerous  wood-cuts.     pp.  500.     $3  75. 


Has  fairly  established  for  itself  a  place  among  the 
classical  medical  literature  of  England. — British 
and  Foreign  Medico-Chir.  Review. 

Dr.  Budd's  Treatise  on  Diseases  of  the  Liver  is 
now  a  standard  work  in  Medical  literature,  and  dur 
ing  the  intervals  which  have  elapsed  between  the 
■uccessive  editions,  the  author  has  incorporated  into 


the  text  the  most  striking  novelties  which  have  cha- 
racterized the  recent  progress  of  hepatic  physiology 
md  pathology:  so  that  although  the  size  of  the  book 
is  not  perceptibly  changed,  the  history  of  liver  dis- 
eases is  made  more  complete,  and  is  kept  upon  a  level 
with  the  progress  o{  modern  science.  It  is  the  beat 
work  on  Diseases  of  the  Liver  in  any  language. — 
London  Med.  Times  and  Gazette. 


BUCKNILL  (J.  C),   M.  D.,  and        DANIEL   H.   TUKE,    M.  D., 

Medical  Superintendent  of  the  Devon  Lunatic  Asylum.       Visiting  Medical  Officer  to  the  York  Retreat. 

A  MANUAL  OF   PSYCHOLOGICAL   MEDICINE;   containing  the  History, 

Nosology,  Description,  Statistics,  Diagnosis,  Pathology,  and  Treatment  of  INSANITY.  With 
a  Plate.  In  oDe  handsome  octavo  volume,  of  536  pages,  extra  cloth.  $4  00. 
The  increase  of  mental  disease  in  its  various  lorms,  and  the  difficult  questions  to  which  it  is 
constantly  giving  rise,  render  the  subject  one  of  daily  enhanced  interest,  requiring  on  the  part  of 
the  physician  a  constantly  greater  familiarity  with  this,  the  most  perplexing  branch  of  his  profes- 
sion. Yet  until  the  appearance  of  the  present  volume  there  has  been  for  some  years  no  work  ac- 
cessible in  this  country,  presenting  the  results  of  recent  investigations  in  the  Diagnosis  and  Prog- 
nosis of  Insanity,  and  the  greatly  improved  methods  of  treatment  which  have  done  so  much  in 
alleviating  the  condition  or  restoring  the  health  of  the  insane. 


BENNETT   (HENRY).M.D. 
A  PRACTICAL   TREATISE   ON  INFLAMMATION  OF  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  its  connection  with  Uterine  Disease.'  Sixth 
American,  from  the  fourth  and  revised  English  edition.  In  one  octavo  volume,  of  about  500 
pages,  extra  clolh.  $S  75.     (Just  Ready.) 

This  standard  work,  which  has  done  so  much  to  introduce  the  modern  and  improved  treatment 
of  female  diseases,  has  received  a  very  careful  revision  at  ihe  bands  o(  the  author  In  his  prelace 
he  stales:  "  Durirg  the  past  two  years  this  revi  ion  of  former  I  bors  has  been  my  principal  occupa- 
tion, and  in  its  present  state  the  work  may  be  considered  to  embody  the  matured  experience  of  the 
many  years  I  have  devoted  to  the  study  of  uterine  disea?e." 

BROWN    (ISAAC    BAKER), 

Surgeon- Accoucheur  to  St.  Mary's  Hospital,  Ac. 

ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OF  SURGICAL  TREAT- 
MENT,   With  handsome  illustrations.    One  vol.  8vo.,  extra  cloth,  pp  276.     $160 
Mr.  Brown  has  earned  for  himself  a  high  reputa- 
tion in  the  operative  treatment  of  sundry  diseases 
and  injuries  to  which  females  are  peculiarly  subject 


We  can  truly  say  of  his  work  that  it  is  an  important 
addition  to  obstetrical  literature.  The  operative 
suggestions  and  contrivances  which  Mr.  Brown  de- 
scribes, exhibit  much  practical  sagacity  %d  skiil, 


and  merit  the  careful  attention  of  every   surgeon- 
accoucheur.— Association  Journal. 

We  have  no  hesitation  in  recommending  this  book 
to  t.ie  careful  attention  of  all  surgeons  who  make 
female  complaints  a  part  of  their  study  and  practice. 
— Dublin  (quarterly  Journal. 


BOWMAN  (JOHN   EJ,  M.D. 
PRACTICAL  HANDBOOK   OF   MEDICAL   CHEMISTRY.    Edited  by  C 

L  Bloxam.  Third  American,  from  the  fourth  and  revised  English  Edition.  In  one  neat  volume 
royal  12mo.,  extra  cloth  with  numerous  illustrations,  pp.351.  $200.  (NowReady,  May,  1863.) 
Of  this  well-known  handbook  we  may  Bay  that     ■»»»  !-•»!-—  i— :ji-  j-t_..    . 

it  retains  all  iis  <  Id  simplicity  and  clearness  of  ar- 
rangement and  description,  whilst  it  has  received 

from  the  able  edit  >r  those  finishing  touches  which 

the  progress  of  chemistry  ha6  iendi  red  necess-ary 

London  Med.  Times  and  Gazette,  Nov.  29,  lfc62. 
Nor  is  any  thing  huiried  over,  anything  shirked  ; 

open  the  book  where  you  will,  you  find  the  same 

careful  treatment  of  the  subject  manifested,  ana  the 

best  process  for  the  attainment  of  the  particular  ob- 


ject in  view  lucidly  detailed  and  explained,  t 
this  new  edition  is  not  merely  a  reprint  of  the  last. 
W  un  a  laudable  desire  to  keep  the  book  up  to  tue 
scientific  mark  of  the  present  age,  every  improve- 
ment in  analytical  method  has  been  introduced  In 
conclusion,  we  would  only  say  that,  familiar  from 
long  acquaintance  witn  each  page  of  the  former 
issues  of  this  little  book,  we  gladly  place  beside 
them  another  presenting  so  many  acceptable  im- 
provements and  additions.— Dublin  Medical  Press 


BY  THE  SAME  AUTHOR. 

INTRODUCTION   TO    PRACTICAL    CHEMISTRY,   INCLUDING    ANA 

LYSIS.    Third  American,  from  the  third  and  revised  London  edition.    With  numerous  illus- 
trations.   In  one  neat  vol.,  royal  12mo..  extra  cloth.     S  <»  00      (Just  Ready  1  mer0US  lUu9 
Tins  favorite  litt'e  manual  has  received  a  very  thorough  and  careful  levi-ion  at  thp  h«*J*  nf  * 
competent  editor,  and  will  be  found  fully  brought*  up  to  life  present  IZiiZ  o,  cLmlcal^Lce 

iK^St^2^:et0^  a  ~  ^ ^  ^  colnS^b^oKldlmd^ 


BEALE  ON  THE  LAWS  OF  HEALTH  IN  RE- 
LATION TO  MIND  AND  BODY.  A  Series  of 
Letters  from  an  old  Practitioner  to  a  Patient.  In 
one  volume,  royal  12mo.,  extra  cloth,  pp.  296 
80  cents. 


Pun^™..^  p.    h  !  a  P°pular  Tre*ti8e  on  the 
l-  unctions  and  Phenomena  of  Organic  Life     In 

wTth  TJ Z?  i/W  '2m0-  volume>  extm  eioth, 
with  over  100  illustrations,    pp.234.    80  cents. 


AND   SCIENTIFIC    PUBLICATIONS. 


BUMSTEAD  (FREEMAN  J  )  M.  D., 
Lecturer  on  Venereal  Diseases  at  the  College  of  Physicians  and  Surgeons,  New  York,  &c. 

THE    PATHOLOGY   AND  TREATMENT   OF   VENEREAL  DISEASES, 

including  the  results  of, recent  investigations  upon  the  subject.  Second  edition,  thoroughly  re- 
vistd  and  much  improved.  With  illustrations  on  wood.  In  one  very  handsome  octavo  volume, 
of  about  700  pages.     $4  75    (Nov>  Ready.) 


By  far  the  most  valuable  contribution  to  this  par- 
ticular branch  of  practice  that  has  seen  the  light 
wittiin  the  last  score  of  years.  His  clear  and  accu- 
rate descriptions  of  the  various  forms  of  venereal 
disease,  and  especially  the  methods  of  treatment  he 
proposes,  are  worthy  nf  the  highest  encomium.  In 
these  respects  it  is  better  adapted  for  the  assistance 
of  the  every-day  practitioner  than  any  oilier  with 
which  we  are  acquainted.  In  variety  of  methods 
proposed,  in  minuteness  of  direction,  guided  by  care- 
ful discrimination  of  varying  forms  and  comphca 
tions,  we  write  down  the  book  as  unsurpassed.  It 
is  a  work  which  should  be  in  the  possession  of  every 
practitioner.—  Chicago  Med.  Journal.  Nov.  1861. 

Tne  foregoing  admirable  volume  comes  to  us,  em- 
bracing the  whole  subject  of  syphilology,  resolving 
many  a  doubt,  correcting  and  confirming  many  an 
entertained  opinion,  and  in  our  estimation  the  best, 
completest,  fullest  monogiaph  on  this  subject  in  our 
language.  As  far  as  the  author's  labors  themselves 
are  concerned,  we  feel  it  a  duty  to  say  that  he  has 
not  only  exhausted  his  subject,  but  he  has  presented 
to  us,  without  the  slightest  hyperbole,  the  best  di- 
gested treatise  on  these  diseases  in  our  language 
He  has  carried  its  literature  down  to  the  prestnt 
moment,  and  has  achieved  his  task  in  a  manner 
which  cannot  but  redound  to  his  credit. — British 
American  Journal,  Oct.  1661. 

We  believe  this  treatise  will  come  to  be  regarded 
as  high  authority  in  this  branch  of  medical  practice, 
and  we  cordially  commend  it  to  the  favorable  notice 
of  our  brethren  in  the  profession.  For  our  own  part, 
we  candidly  confess  that  we  have  received  n  any 
new  iotas  from  its  perusal,  as  well  as  modified  many 
views  which  we  have  long,  and,  as  we  now  think, 
erroneously  entertained  on  the  subject  of  syphilis. 


To  sum  up  all  in  a  few  words,  this  book  isone  which 
no  practising  physician  or  medical  student  can  very 
well  afford  to  do  without. — American  Med.  Times, 
Nov.  2,  18131. 

The  whole  work  presents  a  complete  history  of 
venereal  diseases,  comprising  much  interesting  and 
valuable  material  that  has  been  spread  through  mtd- 
ical  journals  within  the  last  twenty  years — the  pe- 
riod of  many  experiments  and  investigations  on  the 
subject— the  wh"le  carefully  digested  by  the  aid  of 
the  author's  extensive  personal  experience,  and 
offeied  to  the  profession  in  an  admirable  form.  Its 
completeness  is  secured  by  good  plates,  which  are 
especially  full  in  the  anatomy  of  the  genital  organs. 
We  have  examined  it  with  great  satisfaction,  and 
congratulate  the  medical  profession  in  America  on 
the  nationality  of  a  work  that  may  fairly  oe  jailed 
original. — Berkshire  Med.  Journal,  Dec    1861. 

One  thing,  however,  we  are  impelled  to  say,  that 
we  have  met  with  no  other  book  on  syphilis,  in  the 
English  language,  which  gave  so  full,  clear  and 
impartial  views  of  the  important  subjects  on  which 
it  treats.  We  cannot,  however,  refrain  from  ex- 
pressing our  satisfaction  with  the  full  and  perspicu- 
ous manner  in  which  the  subject  has  been  presented, 
and  the  careful  attention  to  minute  details,  so  use- 
ful— not  to  say  indispensable — in  a  practical  treatise. 
In  conclusion,  if  we  may  be  pardoned  the  use  of  a 
phrase  now  become  stereotyped,  but  which  we  here 
employ  in  all  seriousness  and  sincerity,  we  do  not 
hesitate  to  express  the  opinion  that  Dr.  Bumstead's 
Treatise  on  Venereal  Diseases  is  a  u  work  without 
which  no  medical  library  will  hereafter  be  consi- 
dered complete." — Boston  Med.  and  Surg.  Journal , 
Sept.  5,  1661. 


BARCLAY  (A.  W.),  M.  D., 

Assistant  Physician  to  St.  George's  Hospital,  ice. 

A  MANUAL  OF  MEDICAL  DIAGNOSIS;    being  an  Analysis  of  the  Signs 

and  Symptoms  of  Disease.  Third  American  from  the  second  and  revised  London  edition.  In 
one  neat  octavo  volume,  extra  cloth,  of  451  pages.  $3  50  [Just  Ready.) 
The  demand  for  a  scorid  edition  of  this  work  shows  that  the  vacancy  which  it  attempts  to  sup- 
ply has  been  recognized  by  the  profession,  and  that  the  ellorts  of  the  author  to  meet  the  want  have 
been  successful.  The  revision  which  it  has  enjoyed  will  render  it  better  adapted  than  before  to 
afford  assistance  to  the  learner  in  the  prosecution  of  his  studies,  and  to  the  practitioner  who  requires 
a  convenient  and  accessible  manual  for  speedy  reference  in  the  exigencies  of  his  daily  duties.  For 
this  latter  purpose  its  complete  and  extensive  Index  renders  it  especially  valuable,  ottering  facilities 
for  immediately  turning  to  any  class  of  symptoms,  or  any  variety  of  disease. 

The  task  of  composing  such  a  work  is  neither  an 
easy  nor  a  light  one  ;  but  Dr.  Barclay  has  performed 
it  in  a  manner  which  meets  our  most  unqualified 
approbation.  He  is  no  mere  theorist;  he  knows  his 
work  thoroughly,  and  in  attempting  to  perform  it 


has  not  exceeded  his  powers. — British  Med.  Journal. 

We  venture  to  predict  that  the  work  will  be  de- 
servedly popular,  and  soon  become,  like  Watson's 
Practice,  an  indispensable  necessity  to  the  practi- 
tioner.— N.  A.  Med.  Journal. 

An  inestimable  work  of  reference  for  the  young 
practitioner  and  student. — Nashville  Med.  Journal. 


We  hope  the  volume  Will  have  an  extensive  cir- 
culation, not  among  students  of  medicine  only,  but 
practitioners  also.  They  will  never  regret,  a  faith- 
ful study  of  its  pages. — Cincinnati  Lancet. 

An  important  acquisition  to  medical  literature. 
It  is  a  work  of  high  merit,  both  from  the  vast  im- 
portance of  the  subject  upon  which  it  treats,  and 
also  tiom  the  real  anility  displayed  in  '•**  elabora- 
tion. In  conclusion,  let  us  bespeak  for  this  volume 
that  attention  of  every  student  of  our  art  whicu  it 
so  riciily  ik serves  -  that  place  in  evury  medical 
library  which  it  can  so  well  acorn.-  Pninsular 
Medical  Journal. 


BARTLETT  (E.i_ISHA),  M.  D. 

THE   HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OF  THE  UNITED  STATES.    A  new  and  revised  edition:    By  Alonzo  Clark  ,  M.  D.,  Prof. 

of  PathoTogy  and  Practical  Medicine  in  the  N.  Y.  College  of  Physicians  and  Surgeons,  &c.     In 

one  octavo  volume,  of  six  hundred  pages,  extra  cloth.    Price  $4  00. 

It  is  a  work  of  great  practical  value  and  interest,  I  stood  deservedly  high  since  its  first  publication  It 
containing  much  that  is  new  relative  to  the  several  will  be  seen  that  it  has  now  reached  its  fourth  edi- 
diseaseb  of  which  it  treats,  and,  with  the  additions  tion  under  the  supervision  of  Prof.  A.  Clark,  a  gen- 
of  the  editor,  is  fully  up  to  the  times.  The  distinct-  Neman  who,  from  the  nature  of  his  studies  arid  pur- 
ivefeaturesof  the  different  forms  of  fever  are  plainly  Nuits,  is  well  calculated  to  appreciate  and  discuss 
and  forcibly  portrayed,  and  the  linesof  demarcation  the  many  intricate  and  difficult  questions  in  patho- 
carefully  and  accurately  drawn,  and  to  the  Ameri-  logy.  His  annotations  add  mueii  to  the  interest  of 
can  practitioner  is  a  more  valuable  and  safe  guide  the  work,  and  have  brought  it  well  up  to  the  condi- 
than  any  work  on  fever  extant. — Ohio  Med.  and  turn  of  the  science  as  it  exists  at  the  present  day 
Surg   Journal.  in  regard  to  this  class  of  diseases.— Southern  Med. 

This  excellent  monograph  on  febrile  disease,  has  [  and  SurSf  Journal. 


BLANCHARD  &  LEA'S  MEDICAL 


BRANDE  (WM 

Of  her  Majes 


1     T  )  D.  C.  L.,  akd  ALFRED  S.  TAYLOR,  M.  D.,  F.  R.  S. 

fv-u  Mint  *p  Professor  of  Chemistry  and  Medical  Jurisprudence  in 

t>  siviwi,  «c.  Guy's  Hospital. 

CHEMISTRY.     In  one  handsome  8vo.  volume  of  696  pages,  extra  cloth.    $4  25. 

(Now  Ready,  May,  1863  ) 

"Having  been  engaged  in  teaching  Chemistry  in  this  Metropolis,  the  one .for  a  period  of  forty, 
and  the  other  for  a  perLd  oi  thirty  years,  it  has  appeared  to  us  that  in  spite  of  the  number  of  books 
already  exiting,  .there  was  room  for  an  additional  volume,  which  should  be  especially  adapted  lor 
•the  use  of  students.  In  preparing  such  a  volume  tor  the  press,  we  have  endeavored  to  bear  in 
mind,  that  the  student  in  the  present  day  has  much  to  learn,  and  but  a  short  time  at  his  disposal  for 
the  acquisition  of  this  learning."— AurHOKs' Preface.  jjv 

In  reprinting  this  volume,  its  passage  through  the  press  has  been  superintended  by  a  competent 
chemist,  who  has  sedulously  endeavored  to  secure  the  accuracy  so  necessary  in  a  work  of  this 
nature  No  notes  or  additions  have  been  introduced,  but  the  publishers  have  been  favored  by  the 
authors  with  some  corrections  and  revisions  of  the  first  twenty-one  chapters,  which  have  been  duly 
inserted.  .         ,       .-.  . 

In  so  progressive  a  science  as  Chemistry,  the  latest  work  always  has  the  advantage  of  presenting 
the  subject  as  modified  by  the  results  of  the  latest  investigations  and  discoveries.  That  this  advan- 
tage has  been  made  the  most  of,  and  lhat  the  work  possesses  superior  attractions  arising  from  its 
clearness,  simplicity  of  style,  and  lucid  arrangement,  are  manifested  by  the  unanimous  testimony 
of  the  English  medical  press. 


It  needs  no  great  sagacity  to  foretell  that  this  book 
will  be,  literally,  the  Haudbuok  in  Chemistry  of  the 
student  and  practitioner.  For  clearness  of  language, 
accuracy  of  description,  extent  of  information,  and 
freedom  from  pedantry  and  mysticism  of  modern 
chemistry,  no  otheP  text-book  comes  into  competition 
■with  it.  The  result  is  a  work  which  for  fulness  of 
matter,  for  lucidity  of  arrangement,  for  clearness  of 
style,  is  as  yet  without  a  rival.  And  long  will  it  be 
without  a  rival.  For,  although  with  the  necessary 
advance  of  chemical  knowledge  addenda  will  be  re- 
quired, there  will  be  little  to  take  away.  The  funda- 
mental excellences  of  the  book  will  remain,  preserv- 
ing it  for  years  to  come,  what  it  now  is,  the  best  guide 
to  the  study  of  Chemistry  yet  given  to  the  world. — 
London  Lancet,  Dec.  20,  1862. 

Most  assuredly,  time  has  not  abated  one  whit  of  the 
fluency,  the  vigor,  and  the  clearness  with  which  they 
not  only  have  composed  the  work  before  us,  but  have, 
so  to  say,  cleared  the  ground  for  it,  by  hitting  right 


and  left  at  the  affectation,  mysticism,  and  obscurity 
which  pervade  some  late  chemical  treatises.  Thus 
conceived,  and  worked  out  inihe  most  sturdy,  com- 
mon sense  method,  this  book  gives,  in  the  clearest  and 
most  summary  method  possible,  all  the  facts  and  doc- 
trines of  chemistry,  with  more  especial  reference  to 
the  wants  of  the  medical  student. — London  Medical 
Times  and  Gazette,  Nov.  29,  1862. 

If  we  are  not  very  much  mistaken,  this  book  will 
occupy  a  place  which  none  has  hitherto  held  among 
chemists  ;  for,  by  avoiding  the  errors  of  previous  au- 
thors, we  have  a  work  which,  for  its  size,  is  certainly 
the  most  perfect  of  any  in  the  English  language. 
There  are  several  points  to  be  noted  in  this  volume 
which  separate  it  widely  from  any  of  its  compeers- 
its  wide  application,  not  to  the  medical  student  only, 
nor  to  the  student  in  chemistry  merely,  hut  to  every 
branch  of  science,  art,  or  commerce  which  is  in  any 
way  connected  with  the  domain  of  chemistry. — Lon- 
donMed.  Review,  Feb.  1863. 


BARWELL  (RICHARD,)   F- R.  C.  S., 

Assistant  Surgeon  Charing  Cross  Hospital,  &.c. 

A  TREATISE  ON  DISEASES  OF  THE  JOINTS.     Illustrated  with  engrav- 


ings  on  wood.  In  one  very  handsome  octavo 
At  the  outset  we  may  state  that  the  work  is 
worthy  of  much  praise,  and  bears  evidence  of  much 
thoughtful  and  careful  inquiry,  and  here  and  there 
of  no  slight  originality.  We  have  already  carntd 
this  notice  further  than  we  intended  to  do,  but  not 
to  the  extent  the  work  deserves.  We  can  only  add, 
that  the  perusal  of  it  has  afforded  us  great  pleasure. 
The  author  has  evidently  worked  very  hard  at  his 
subject,  and  his  investigations  into  the  Physiology 
and  Pathology  of  Joints  have  been  carried  on  in  a 
manner  which  entitles  him  to  be  listened  to  with 
attention  and  respect.  We  must  not  omit  to  men- 
tion the  very  admirable  plates  with  which  the  vo- 
lume is  enriched.    We  seldom  meet  with  such  stnk- 


volume,  of  about  500  pages,  extra  cloth ;  $3  00. 
ing  and  faithful  delineations  of  disease. — London 
Med.  Times  and  Gazette,  Feb.  9,  1S61.      ■ 

This  volume  will  be  welcomed,  as  the  record  of 
much  honest  research  and  careful  investigation  into 
the  nature  and  treatment  of  a  most  important  class 
of  .disorders.  We  cannot  conclude  this  notice  of  a 
valuable  and  useful  book  without  calling  attention 
to  the  amount  of  bortuJi>le  work  it  contains.  Itisno 
slight  matter  for  a  volume  to  show  laborious  inves- 
tigation, and  at  the  same  time  original  thought,  on 
the  part  of  its  author,  whom  w  e  may  congratulate 
on  tlie  successful  completion  of  his  arduous  task.— 
London  Lancet,  March  9, 1601. 


CARPENTER  (WILLIAM    B.),   M.  D.,  F.  R.  S.,  Sec, 

Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London 

THE  MICROSCOPE  AND  ITS  REVELATIONS.  With  an  Appendix  con- 
taming  the  Applications  of  the  Microscope  to  Clinical  Medicine  &c.  By  F  G  Smith  M  D 
Illustrated  by  four  hundred  and  thirty-four  beautiful  engravings  on  wood.  In  one  large  and  very 
handsome  octavo  volume,  of  724  pages,  extra  cloth,  f  5  25. 

The  great  importance  of  the  microscope  as  a  means  of  diagnosis,  and  the  number  of  microsco- 
piste  who  are  also  physicians,  have  induced  the  American  publishers,  with  the  author's  approval,  to 
add_an  Appendix,  carefully  prepared  by  Professor  Smith,  on  the  applications  of  the  inrtrumenMo 
clinical  medicine  toge  her  with  an  account  of  American  Microscopes,  their  modifications  and 
accessories.  This  portion  of  the  work  is  illustrated  with  nearly  one  hundred  wood-cuts,  and,  it  is 
hopea,  will  adapt  the  volume  more  particularly  to  the  use  of  the  American  student 
Those  who  are  acquainted  with  Dr.  Carpenter's        The  additions  by  Prof.  Smith  give  it  a  positive 

claim  upon  the  profession,  for  which  we  doubt  not 
he  will  receive  their  sincere  thanks.  Indeed,  we 
know  not  where  the  student  of  medicine  will  find 
such  a  complete  and  satisfactory  collection  of  micro- 
scopic facts  bearing  upon  physiology  and  practical 
medicine  as  is  contained  in  Prof.  Smith's  appendix; 
and  this  of  itself,  it  seems  to  us,  is  fully  worth  the 
cost  of  the  volume.— Louisville  Medical  Review. 


previous  writings  on  Animal  and  Vegetable  Physio- 
logy,  will  fully  understand  how  vast  a  store  of  know- 
ledge he  is  able  to  bring  to  bear  upon  so  comprehen- 
sive a  subject  as  the  revelations  of  the  microscope : 
and  even  those  who  have  no  previous  acquaintance 
with  the  construction  or  uses  of  this  instrument 
will  find  abundance  of  information  conveyed  in  clear 
and  simple  language.— Med.  Times  and  Gazette. 


tLLiu    owENTIFIC    PUBLICATIONS. 


CARPENTER  (WILLIAM  B.),   M.  D.,  F.  R.  S., 

Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  applications  to 

Psychology,  Pathology,  Therapeutics,  Hygiene,  and  Foren>ic  Medicine.  A  new  American,  from 
the  last  and  revised  London  edition.  With  nearly  three  hundred  illustrations.  Edited,  with  addi- 
tions, by  Francis  Gurney  Smith,  M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  Pennsyl- 
vania Medical  College,  &c.  In  one  very  large  and  beautiful  octavo  volume,  of  about  niue  hundred 
large  pages,  handsomely  printed,  extra  cloth,  &5  25. 


For  upwards  of  thirteen  years  Dr.  Carpenter's 
Work  has  been  considered  by  the  profession  gene- 
rally, both  in  this  country  and  England,  as  the  most 
valuable  compendium  on  the  subject  of  physiology 
in  our  language.  This  distinction  it  owes  to  the  high 
attainments  and  unwearied  industry  of  its  accom- 
plished author.  The  present  edition  (which, like  the 
last  American  one,  was  prepared  by  the  author  him- 
self), is  the  result  of  such  extensive  revision,  that  it 
may  almost  be  considered  a  new  work.  We  need 
hardly  say,  in  concluding  thisbrief  notice,  that  while 
the  work  is  indispensable  to  every  student  of  medi- 
cine in  this  country,  it  will  amply  repay  the  practi- 
tioner for  its  perusal  by  the  interest  and  value  of  its 
contents. — Boston  Med.  and  Surg.  Journal. 

This  is  a  standard  work — the  text-book  used  by  all 
medical  students  who  read  the  English  language. 
It  has  passed  through  several  editions  in  order  to 
keep  pace  with  the  rapidly  growing  science  of  Phy- 
siology. Nothing  need  be  said  in  its  praise,  for  its 
merits  are  universally  known  ;  we  have  nothing  to 
say  of  its  defects,  for  they  only  appear  where' the 
science  of  which  it  treats  is.  incomplete. — Western 
Lancet. 

The  most  complete  exposition  of  physiology  which 
any  language  can  at  present  give. — Brit,  and  For. 
Med.-Chirurg.  Review. 

The  greatest,  the  most  reliable,  and  the  best  book 
on  the  subject  which  we  know  of  in  the  English 
linguage. — Stethoscopt. 


To  eulogize  thisgreatwork  would  be  superfluous. 
We  should  observe,  however,  that  in  this  edition 
the  author  has  remodelled  a  large  portion  of  the 
former,  and  the  editor  has  added  much  matter  of  in- 
terest, especially  in  the  form  of  illustrations.  We 
may  confidently  recommend  it  as  the  most  complete 
work  on  Human  Physiology  in  our  language. — 
Southern  Med.  and  Surg.  Journal. 

The  most  complete  work  on  the  science  in  our  • 
language. — Am.  Med.  Journal. 

The  most  complete  work  now  extant  in  our  lan- 
guage.— N.  O.  Med.  Register. 

The  best  text-book  in  the  language  on  this  ex- 
tensive subject. — London  Med.  Times. 

A  complete  cyclopaedia  of  this  branch  of  science. 
— N.  Y.  Med.  Times. 

The  profession  of  this  country,  and  perhaps  also 
of  E  urope,  have  anxiously  and  for  some  time  awaited 
the  announcement  of  this  new  edition  of  Carpenter's 
Human  Physiology.  His  former  editions  have  for 
many  years  been  almost  the  only  text-book  on  Phy- 
siology in  all  our  medical  schools,  and  its  circula- 
tion among  the  profession  has  been  unsurpassed  by 
any  work  in  any  department  of  medical  science. 

It  is  quite  unnecessary  for  us  to  speak  of  this 
work  as  its  meritB  would  justify.  The  mere  an- 
nouncement of  its  appearance  will  afford  the  highest 
pleasure  to  every  student  of  Physiology,  while  its 
perusal  will  be  of  infinite  service  in  advancing 
physiological  science. — Ohio  Med. and  Surg.  Jour*. 


BY   THE  SAME   AUTHOR. 

ELEMENTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 
LOGICAL ANATOMY.  Second  American,  from  a  new  and  revised  London  edition.  With 
one  hundred  and  ninety  illustrations.  In  one  very  handsome  octavo  volume,  leather,  pp.  566. 
$4  00. 

In  publishing  the  first  edition  of  this  work,  its  title  was  altered  from  that  oi  the  London  volume, 
by  the  substitution  of  the  word  "Elements"  for  that  of  "  Manual,"  and  with  the  author's  sanction 
the  title  of  "  Elements"  is  still  retained  as  being  more  expressive  of  the  scope  of  the  treatise. 


BY  THE   SAME   AUTHOR. 


PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.     New  American,  from 

the  Fourth  and  Revised  London  edition.     In  one  large  and  handsome  octavo  volume,  with  over 
three  hundred  beautiful  illustrations,     pp.  752.    Extra  cloth,  $5  00. 


This  book  should  not  only  be  read  but  thoroughly 
studied  by  every  member  of  the  profession.  None 
are  too  wise  or  old,  to  be  benefited  thereby.  But 
especially  to  the  younger  class  would  we  cordially 
commend  it  as  best  fitted  of  any  work  in  the  English 
lfinguuge  to  qualify  them  for  the  reception  and  coin- 
prehension  of  those  truths  which  are  daily  being  de- 
veloped in  physiology. — Medical  Counsellor. 

Without  pretending  to  it,  it  is  an  encyclopedia  of 
the  subject,  accurate  and  complete  in  all  respects — 
a  truthful  reflection  of  the  advanced  state  at  which 
the  science  has  now  arrived. — Dublin  Quarterly 
Journal  of  Medical  Science. 

A  truly  magnificent  work — in  itself  a  perfect  phy- 
siological study. — Ranking's  Abstract. 

This  work  stands  without  its  fellow.  It  is  one 
few  men  in  Europe  could  have  undertaken;  it  is  one 


no  man,  we  believe,  could  have  brought  to  so  suc- 
cessful an  issue  as  Dr.  Carpenter,  ft  required  for 
its  production  a  physiologist  at  once  deeply  read  in 
the  labors  of  others  capable  of  taking  a  general, 
critical,  and  unprejudiced  view  of  those  labors,  ana 
of  combining  the  varied,  lieterogeneout.  materials  at 
his  disposal,  so  as  to  form  an  harmonious  whole. 
We  feel  that  this  abstract  can  give  the  reader  a  very 
imperfect  idea  of  the  fulness  of  this  work,  and  no 
idea  of  its  unity,  of  the  admirable  marner  in  which 
material  has  been  brought,  from  the  most  various 
sources,  to  conduce  to  its  completeness,  of  the  lucid- 
ity of  the  reasoning  it  contains,  or  of  the  clearness 
of  language  in  wnich  the  whole  is  clothed.  Not  the 
profession  only,  but  the  scientific  world  at  large, 
must  feel  deeply  indebted  to  Dr.  Carpenter  for  this 
great  work.  It  must,  indeed,  add  Iargelyeven  to 
his  high  reputation. — Medical  Timts. 


BY  the  same  author.     (Preparing.) 

PRINCIPLES  OF   GENERAL   PHYSIOLOGY,   INCLUDING   ORGANIC 

CHEMISTRY  AND  HISTOLOGY.    With  a  General  Sketch  of  the  Vegetable  and  Animal 
Kingdom.    In  one  large  and  very  handsome  octavo  volume,  with  several  hundred  illustrations. 

BY  THE  SAME   AUTHOR. 

A  PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.    New  edition,  with  a  Preface  by  D.  F.  Condie,  M.  D.,  and  explanations-** 
scientific  words.    In  one  neat  12mo.  Yolume,  extra  cloth,    pp.  178.    60  cents. 


BLANCHARD   &  LEA'S  MEDICAL 


CONDIE  (D.  FJ,  M.  D.,  AVc. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Fifth 

edition,  revised  and  augmented.    In  one  large  volume,  8vo.,  extra  cloth,  of  over  750  pages.  $4  04). 

In  presenting  a  new  and  revised  edition  ot  this  favorite  work,  the  publishers  have  only  to  state 
that  the  author  has  endeavored  to  render  it  in  every  respect  "a  compleie  and  faithful  exposition  of 
the  pathology  and  therapeutics  of  the  maladies  incident  to  the  earlier  stages  of  existence — a  full 
and  exact  account  of  the  diseases  of  infancy  and  childhood."  To  accrmplish  this  he  has  subjected 
the  whole  work  to  a  careful  and  thorough  revision,  rewriting  a  considerable  portion,  and  adding 
several  new  chapters.  In  this  manner  it  is  hoped  that  any  deficiencies  which  may  have  previously 
existed  have  been  supplied,  that  the  recent  labors  of  practitioners  and  observers  have  been  tho- 
roughly incorporated,  and  that  in  every  point  the  work  will  be  found  to  maintain  the  high  reputation 
it  has  enjoyed  as  a  complete  and  thoroughly  practical  book  of  reierence  in  infantile  affections. 

A  few  notices  of  previous  editions  are  subjoined. 


Dr.  Condie's  scholarship,  acumen;  industry,  and 
practical  sense  are  manifested  in  this,  as  in  all  his 
numerous  contributions  to  science. — Dr.  Holmes's 
Report  to  the  American  Medical  Association. 

Taken  as  a  whole,  in  our  judgment,  Dr.  Condie's 
Treatise  is  the  one  from  the  perusal  of  which  the 
practitioner  in  this  country  will  rise  with  the  great- 
est satisfaction. — Western  Journal  of  Medicine  and 
Surge  ry . 

One  of  the  best  works  upon  the  Diseases  of  Chil- 
dren in  the  English  language. —  Western  Lancet. 

We  feel  assured  from  actual  experience  that  nt 
physician's  library  can  be  complete  without  a  cop) 
of  thiswork. — N.  Y.  Journal  of  Medicine. 

A  veritable  pasdiatric  encyclopaedia,  and  an  honoi 
to  American  medical  literature. — Ohio  Medical  and 
Surgical  Journal. 

Wefeel  persuaded  thatthe  American  medical  pro 
fession  will  soon  regard  it  not  only  as  a  very  good 
but  as  the  vert  best  "  Practical  Treatise  on  the 
Diseases  of  Children."— American  Medical  Journal 

In  the  department  Of  infantile  therapeutics,  the 
Work  of  Dr.  Conuie  is  considered  one  Ot  the  best 
which  has  been  published  in  the  English  language. 
— The  Stethoscope. 


We  pronounced  the  first  edition  to  be  the  be«t 
work  on  the  diseases  of  children  in  the' English 
language,  and,  notwithstanding  all  that  has  ocen 
published,  we  still  regard  it  in  that  light. — Medical 
Examiner. 

The  value  of  works  by  native  authors  on  the  dis- 
eases which  the  physician  is  called  upuu  to  combat, 
will  be  appreciated  by  all ;  an  1  the  work  of  Dr.  Con- 
die  has  gained  for  itself  the  character  of  a  safe  guide 
for  students,  and  a  useful  work  for  consultation  by 
those  engaged  in  practice. — N.  Y.  Med.  Times. 

This  is  the  fourth  edition  of  this  deservedly  popu- 
ar  treatise.  During  J;he  interval  since  the  last  edi- 
tion, it  has  been  subjected  to  a  thorough  revision 
by  the  author;  and  all  new  observations  in  the 
pathology  and  therapeutics  of  children  have  been 
includeu  in  the  present  volume.  As  we  said  bt-fore, 
we  do  not  know  of  a  better  book  on  diseases  of  chil- 
dren, and  to  a  large  part  of  its  recommendations  we 
yield  ,tn  unhesitating  concurrence. — Buffalo  Med. 
Journal. 

Perhaps  the  mostfull  and  complete  work  now  be- 
ore  the  profession  of  the  United  States ;  indeed,  we 
nay  say  in  the  English  language.  It  is  vastly  supe- 
rior tu  inostof  its  predecessors. — Transylvania  Med. 
Journal 


CHRISTISON  (ROBERT),  M.  D.,  V.  P.  R.  S.  E.,  «tc 
A  DISPENSATORY;  or,  Commentary  on  the  Pharmacopoeias  of  Great  Britain 

and  the  United  States;  comprising  the  Natural  History,  Description,  Chemistry,  Pharmacy,  Ac- 
tions, Uses  and  Doses  of  the  Articles  of  the  Materia  Medica.  Second  edition,  revised  and  im- 
proved, with  a  Supplement  containing  the  most  important  New  Remedies.  With  copious  Addi- 
tions, and  two  hundred  and  thirteen  large  wood-engravings.  By  R.  Eglesfeld  Griffith,  M.  D. 
In  one  very  large  and  handsome  octavo  volume,  extra  cloth,  of  over  1000  pages.   $3  50. 


'  COOPER  (BRANSBY   B.),  F.  R.  S. 
LECTURES  ON  THE  PRINCIPLES   AND   PRACTICE   OF   SURGERY. 

in  one  very  large  octavo  volume,  extra  cloth,  of  750  pages.    $2  00. 


COOPER  ON  THE  ANATOMY  AND  DISEASES 
OF  THE  BREAST,  with  twenty-five  Miscellane- 
ous and  Surgical  Papers.  One  large  volume,  im- 
perial 8vo.,  extra  cloth,  with  252  figures,  on  36 
plates.    »3  00. 

COOPER  ON  THE  STRUCTURE  AND  DIS- 
EASES OF  THE  TESTIS,  AJND  ON  THE 
THYMUS  GLAND.  One  vol.  imperial  8vo.,  ex- 
tra cloth,  with  177  figures  on  29  plates.     $2  50. 


C^Y^,ER  ON  FEVERS;  THEIR  DIAGNOSIS, 
PATHOLOGY,  AND  TREATMENT.  In  one 
octavo  volume,  leather,  of  600  pages.     $1  75 

°  ™°£?i?£Tf^  L'1SERE  ON  THE  DISEASES 
V*  FEMALES,  and  on  the  special  Hygiene  of 
their  »ex.  Translated,  with  many  Notes  and  Ad- 
ditions by  C.  D.  Meigs,  M.  D.  Second  edition, 
revised  and  improved.  In  one  large  volume,  oc- 
j|l.y^'.leather)  Wlth  numerous  wood-cuts.  pp.  $20. 


CARSON  (JOSEPH),  M .  D.f 
Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania 

SYNOPSIS  OF  THE  COURSE  OF  LECTURE^  ON  MATERIA*  MEDTC A 

AND  PHARMACY,  delivered  in  the  University  of  Pennsylvania      Wi  hTh        7iY1JJiim'A 
the  Modus  Operandi  of  Medicines.     Third  edition   revised      I 1  h™  i  Lectures  on 

(Nov  Ready)    $2  50.  a  eaiuon,  revised.     In  one  handsome  octavo  volume. 

CURLING    (T.    BJ,    F.  R.S., 

Surgeon  to  the  London  Hospital;  President  of  the  Hunter'ian  Society  Ac 


AND    SCIENTIFIC    PUBLICATIONS. 


CHURCHILL  (FLEETWOOD),  M.  D.,  M.  R.  I.  A. 
ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.     A  new  American 

'from  the  fourth  revised  and  enlarged  London  edition.  With  Notes  and  Additions,  by  D.  Francis 
Condie,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Diseases  of  Children,"  &e  With  194 
illustrations.     In  one  very  handsome  octavo  volume,  of  nearly  700  large  pages,  extra  cloth,  £4  00. 

This  work  has  been  so  long  an  established  favorite,  both  as  a  text-b  >ok  lor  the  learner  and  as  a 
reliable  aid  in  consultation  tor  the  practitioner,  that  in  presenting  a  new  edition  it  is  only  necessary 
to  call  attention  to  the  very  extended  improvements  which  it  ha>  received  Having  had  the  benefit 
of  two  revisions  by  the  author  since  the  last  American  reprint,  it  has  been  materially  enlarged,  and 
Dr.  Churchill's  well-known  conscientious  industry  is  a  guarantee  that  every  portion  has  been  tho- 
roughly brought  up  with  the  latest  results  of  European  investigation  in  all  departments  of  the  sci- 
ence and  art  of  obstetrics.  The  recent  date  of  the  last  Dublin  edition  has  not  left  much  ol  novelty 
for  the  American  editor  to  introduce,  but  he  has  endeavored  to  insert  whatever  ha~  since  appeared, 
together  with  such  matters  a-  his  experience  has  shown  him  would  be  desirable  for  the  American 
student,  including  a  large  number  of  illustrations  With  the  sanction  of  the  author  he  has  added 
in  the  form  of  an  appendix,  some  chapters  from  a  little  "Manual  for  Midwive-  and  Nurses,"  re- 
cently issued  by  Dr.  Churchill,  believing  'hat  the  details  there  presented  can  hardly  tail  to  prove  of 
advantage  to  the  junior  practitioner.  Tne  result  of  all  these  aaditions  is  that  the  work  now  con- 
tains fully  one-half  more  matter  than  the  last  American  edition,  with  nearly  one-half  more  illus- 
trations, so  i  hat  n  >t  withstanding  the  use  of  a  smaller  type,  the  volume  contains  almost  two  hand  red 
pages  more  than  before. 

No  effort  has  l>een  spared  to  secure  an  improvement  in  the  mechanical  execution  of  the  work 
equal  to  that  which  the  text  has  received,  and  the  volume  is  confidently  presented  as  one  of  the 
handsomest  that  has  thus  far  been  laid  before  the  American  profession;  while  the  very  low  price 
at  which  it  is  offered  should  secure  for  it  a  place  in  every  lecture-room  and  on  every  office  table. 


A  better  book  in  which  to  learn  these  important 
points  wc  have  not  met  lhan  Dr.  Churchill's.  Every 
page  of  it.  is  full  of  instruction;  the  opinion  of  all 
writers  of  authority  is  given  on  questions  of  diffi- 
culty, as  well  as  the  directions  and  advice  of  the 
learned  aut.uor  himself,  to  which  he  adds  the  result 
of  statistical  inquiry,  putting  statistics  in  their  pio 
per  place  and  giving  them  their  due  weight,  and  no 
more.  We  have  never  read  a  book  more  free  from 
professional  jealousy  than  Dr  Churchill's.  It  ap- 
pears to  be  written  with  the  true  design  of  a  hook  on 
medicine,  viz:  to  give  all  that  is  known  on  the  sub- 
ject of  which  he  treats,  both  theoretically  and  prac- 
tically, and  to  advance  such  opinions  of  wis  own  as 
he  believes  will  benefit  mtdical  science,  and  insure 
the  safety  of  the  patient.  We  have  said  enough  to 
convey  to  the  profession  that  this  book  of  Dr.  Chur- 
chill's is  admirably  suited  for  a  book  of  reference 
for  the  practitioner,  as  well  as  a  text-book  for  the 
student,  and  we  hope  it  may  be  extensively  pur- 
chased amongst  our  readers.  To  them  we  most 
■trongfy   recommend   it.  —  Dublin  Medical   Press 

To  bestow  praise  on  a  book  that  has  received  such 
marked  approbation  would  be  superfluous.  We  need 
only  say,  therefore,  that  if  the  first  edition  was 
thought  worthy  of  a  favorable  reception  by  the 
medical  public,  we  can  confidently  affirm  that  this 
will  be  found  much  more  so.  The  lecturer,  the 
practitioner,  and  the  student,  may  all  have  recourse 
to  its  pages,  and  derive  from  their  perusal  much  in- 
terest and  instruction  in  everything  relating  to  theo- 
retical and  practical  midwifery. — Dublin  Quarterly 
Journal  of  Medical  Science. 

A  work  of  very  great  merit,  and  such  as  we  can 
Confidently  recommend  to  the  study  of  every  obste- 
tric practitioner. — London  Medical  Gazette. 

Few  treatises  will  be  found  better  adapted  as  * 
text-book  for  the  student,  or  as  a  manual  for  thi 
frequent  consultation  of  the  young  practitioner. - 
American  Medical  Journal. 


Were  we  reduced  to  the«necessity  of  having  but 
me  work  on  midwifery,  and  permitted  to  choose, 
ve  would  unhesitatingly  take  Churchill. —  Western 
Med.  and  Surg.  Journal. 

It  is  impossible  to  conceive  a  more  useful  and 
slegant  manual  than  Dr.  Churchill's  Practice  of 
Midwifery. — Provincial  Medical  Journal. 

Certainly,  in  our  opinion,  the  very  best  work  on 
1e  subject  which  exists. — N.  Y.  Annalist. 

No  work  holds  a  higher  position,  or  is  more  de- 
serving of  being  placed  in  the  hands  of  the  tyro, 
the  advanced  student,  or  the  practitioner. — Medical 
Examiner. 

Previous  editions  have  been  received  wit!  mark- 
ed favor,  and  they  deserved  it;  but  this,  reprinted 
from  a  very  late  Dublin  edition,  carefullj  revised 
and  brought  up  by  the  author  to  the  present  time, 
does  present  an  unusually  accurate  and  able  expo- 
sition of  every  important  particular  embraced  in 
the  department  of  midwifery.  *  *  The  clearness, 
directness,  and  precision  of  its  teachings,  together 
with  the  great  amount  of  statistical  research  which 
its  text  exhibits,  have  served  to  place  it  already  in 
the  foremost  rank  of  works  in  this  department  of  re- 
medial science. — N.  O.  Med  and  Surg.  Journal. 

In  our  opinion,  it  forms  one  of  the  best  if  not  the 
very  best  text-book  and  epitome  of  obstetric  scienca 
which  we  at  present  possess  in  the  English  lan- 
guage.— Monthly  Journal  of  Medical  Science. 

The  clearness  and  precision  of  style  in  which  it  is 
written,  and  the  greatamountof  statistical  researeh 
which  it  contains, have  served  to  place  it  in  the  first 
rank  of  works  in  this  departmentof  medical  science. 
—  N.  Y.  Journal  of  Medicine. 

This  is  certainly  the  most  perfect  system  extant. 
It  is  the  best  adapted  for  the  purposes  of  a  text- 
->ook,  and  that  which  he  whose  necessities  confine 
rim  to  one  book,  should  select  in  preference  to  all 
tthers. — Southern  Medical  and  Surgical  Journal. 


by  the  same  author.    (Lately  Published.) 

ON  THE  DISEASES  OF  INFANTS'  AND  CHILDREN.     Second  American 

Edition,  revised  and  enlarged  by  the  author.    Edited,  with  Notes,  by  W.  V.  Keating,  M.  D.    In 

one  large  and  handsome  volume,  extra  cloth,  of  over  700  pages.    $4  00. 

In  preparing  this  work  a  second  time  for  the  American  profession,  the  author  has  spared  no 
labor  in  giving  it  a  very  thorough  revision,  introducing  several  new  chapters,  and  rewriting  others, 
while  every  portion  of  the  volume  has  been  subjected  to  a  severe  scrutiny.  The  efforts  of  the 
American  editor  have  been  directed  to  supplying  such  information  relative  to  matters  peculiar 
to  this  country  as  might  have  escaped  the  attention  of  the  author,  and  the  whole  may,  there- 
fore, be  safely  pronounced  one  of  the  most  complete  works  on  the  subject  accessible  to  the  Ame- 
rican Profession.  By  an"  alteration  in  the  size  of  the  page,  these  very  extensive  additions  have 
been  accommodated  without  unduly  increasing  the  size  of  the  work. 

BY   THE  SAME  AUTHOR. 

ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DISEASES  PE- 
CULIAR TO  WOMEN.  Selected  from  the  wytingsof  British  Aulhors  previous  to  the  close  of 
the  Eighteenth  Century.    In  one  neat  octavo  volume,  extra  cloth,  of  about  450  pages.    $2  50. 
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CHURCHILL  (FLEETWOOD),    M.  D.,  M.  R.  I.  A.,    «tc. 
ON  THE  DISEASES  OP  WOMEN;  including  those  of  Pregnancy  and  Child- 
bed.   A  new  American  edition,  revised  by  the  Author.    With  Notes  and  Additions,  by  D  Fran- 
cis Condie,  M.  D.,  author  ot  "  A  Practical  Treatise  on  the  Diseases  of  Children."    With  nume- 
rous illustrations.     In  one  large  and  handsome  octavo  volume,  extra  cloth,  of  768  pages.   $4  00. 
This  edition  of  Dr.  Churchill's  very  popular  treatise  may  almost  be  termed  a  new  work,  so 
thoroughly  has  he  revised  it  in  every  portion.     It  will  be  found  greatly  enlarged,  and  completely 
brought  up  to  the  most  recent  condition  of  the  subject,  while  the  very  handsome  series  of  illustra- 
tionsintroduced,  representing  such  pathological  conditions  as  can  be  accurately  portrayed,  present 
a  novel  feature,  and  afford  valuable  assistance  to  the  young  practitioner.     Such  additions  as  ap- 
peared desirable  for  the  American  student  have  been  made  by  the  editor,  Dr.  Condie,  while  a 
marked  improvement  in  the  mechanical  execution  keeps  pace  with  the  advance  in  all  other  respects 
which  the  volume  has  undergone,  while  the  price  has  been  kept  at  the  former  very  moderate  rate. 

extent  that  Dr.  Churchill  does.  His,  indeed,  is  the 
only  thorough  treatise  we  knowof  on  the  subject; 
and  it  may  be  commended  to  practitioners  and  stu- 
dents as  a  masterpiece  in  its  particular  department. 


It  comprises,  unquestionably,  one  of  the  most  ex- 
act and  comprehensive  expositions  of  the  present 
state  Of  medical  knowledge  in  respect,  to  the  diseases 
of  women  that  has  yet  been  published. — Am.  Journ. 
Med.  Sciences. 

This  work  is  the  most  reliable  which  we  possess 
on  this  subject;  and  is  deservedly  popular  with  the 
profession. — Charleston  Med.  Journal,  July,  1857. 

We  know  of  no  author  wno  deserves  that  appro- 
bation, on  "the  diseases  of  females,"  to  the  same 


Thi  Western  Journal  of  Medicine  and  Surgery. 

As  a  comprehensive  manual  for  students,  or  a 
work  of  reference  for  practitioners,  it  surpasses  any 
other  that  has  ever  issued  on  the  same  subject  from 
the  British  press. — Dublin  Quart.  Journal. 


DICKSON   (S.    H.),    M.  DM 

Professor  of  Practice  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

ELEMENTS  OF. MEDICINE;  a  Compendious  View  of  Pathology  and  Thera- 
peutics, or  the  History  and  Treatment  of  Diseases.  Second  edition,  revised.  In  one  large  and 
handsome  octavo  volume,  of  750  pages,  extra  cloth.     $3  75. 

The  steady  demand  •which  has  so  soon  exhausted  the  first  edition  of  this  work,  sufficiently  shows 
that  the  author  was  not  mistaken  in  supposing  that  a  volume  of  this  character  was  needed— an 
elementary  manual  of  practice,  which  should  present  the  leading  principles  of  medicine  with  the 
practical  results,  in  a  condensed  and  perspicuous  manner.  Disencumbered  of  unnecessary  detail 
and  fruitless  speculations,  it  embodies  what  is  most  requisite  for  the  student  to  learn,  and  at  the 
same  time  what  the  active  practitioner  wants  when  obliged,  in  the  daily  calls  of  his  profession,  to 
refresh  his  memory  on  special  points.  The  clear  and  attractive  style  of  the  author  renders  the 
whole  ea>y  of  Comprehension,  while  his  long  experience  gives  to  his  teachings  an  authority  every- 
where acknowledged.  Few  physicians,  indeed,  have  had  wider  opportunities  for  observation  and 
experience,  and  few,  perhaps,  have  used  them  to  better  purpose  As  the  result  of  a  long  life  de- 
voted to  study  and  practice,  the  present  edition,  revised  and  brought  up  to  the  date  of  publication, 
will  doubtless  maintain  the  reputation  already  acquired  as  a  condensed  and  convenient  American 
text-book  on  the  Practice  of  Medicine. 


DRUITT   (ROBERT),   M .  R.  C.  S.,   &.C. 
THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY.     A  new 

and  revii-ed  American  from  the  eighth  enlarged  and  improved  London  edition.    Illustrated  with 

four  hundred  and  thirty-two  wood-engravings.    In  one  very  handsomely  printed  octavo  volume 

of  nearly  700  large  pages,  extra  cloth,  $4  00. 

A  work  which  like  Druitt's  Surgery  has  for  so  many  years  maintained  the  position  of  a  lead- 
ing favorite  with  all  classes  of  the  profession,  needs  no  special  recommendation  to  attract  attention 
to  a  revised  edition.  It  is  only  necessary  to  state  that  the  author  has  spared  no  pains  to  keep  the 
work  up  to  its  well  earned  reputation  of  presenting  in  a  small  and  convenient  compass  the  latest 
condition  of  every  department  of  surgery,  considered  both  as  a  science  and  as  an  art;  and  that  the 
services  of  a  competent  American  editor  have  been  employed  to  introduce  whatever  novelties  may 
have  escaped  the  author's  attention,  or  may  prove  of  service  to  the  American  practitioner.  As 
several  editions  have  appeared  in  London  since  the  issue  of  the  last  American  reprint,  the  volume 
has  had  the  benefit  of  repeated  revisions  by  the  author,  resulting  in  a  very  thorough  alteration  and 
improvement.  The  extent  of  these  additions  may  be  estimated  from  the  fact  that  it  now  contains 
about  one-third  more  matter  than  the  previous  American  edition,  and  that  notwithstanding  the 
adoption  of  a  smaller  type,  the  pages  have. been  increased  by  about  one  hundred,  while  nearly  two 
hundred  and  fifty  wood-cuts  have  been  added  to  the  former  list  of  illustrations. 

A  marked  improvement  will  also  be  perceived  in  the  mechanical  and  artislical  execution  of  the 
work,  which,  printed  in  the  best  style,  on  new  type,  and  fine  paper,  leaves  little  to  be  desired  as 
regards  external  finish;  while  at  the  very  low  price  affixed  it  will  be  found  one  of  the  cheapest 
volumes  accessible  to  the  profession. 


This  popular  volume,  now  a  most  comprehensive 
work  on  surgery,  has  undergone  many  corrections, 
improvements,  and  additions,  and  the  principles  and 
the  practice  of  the  art  have  been  brought  down  to 
the  latest  rccoraand  observation.  Of  the  operations 
in  surgery  it  is  impossible  to  speak  too  highly.  The 
descriptions  are  so  dear  and  concise,  and  the  illus- 
trations so  accurate  and  numerous,  that  the  student 
can  have  no  difficulty,  with  instrument  in  hand,  and 


nothing  of  real  practical  importance  has  been  omit- 
ted ;  it  presents  a  faithful  epitome  of  everything  re- 
lating t »  surgery  up  to  the  present  hour.  It  is  de- 
servedly a  popular  manual,  both  with  the  student 
and  practitioner.— London  Lancet,  Nov.  19,  1859. 

In  closing  this  brief  notice,  we  recommend  as  cor- 
dially as  ever  this  most  useful  and  comprehensive 
hand-book.    It  must  prove  a  vast  assistance,  not 


bcok  by  his  side,  over  the  dead  body,  in  obtaining  "n|y  to  the  student  of  surgery,  but  also  to  the  busy 
a  proper  knowledge  and  sufficient  tact  in  this  much  ,  practitioner  whi  may  not  have  the  leisure  to  devote 
neglected deparlmentof  medical  educition. — Jiritiih  j  himself  to  the  study  of  more  lengthy  volumes.— 
and  Foreign  Medico-Chirurg.  Review,  Jan.  1SG0.       I  London  Med.  Times  and  Gazette,  Oct'  22,  1859. 

In  the  present  edition  the  author  has  entirely  re-  |  In  a  word,  this  eighth  edition  of  Dr  Druitt's 
written  many  of  the  chapters,  and  has  incorporated  Manual  of  Surgery  is  all  that  the  surgical  student 
the  various  improvements  and  additions  in  modern  or  practitioner  could  desire.  —  Dvblin  Quarttrlf 
■argery.    On  carefully  gouig  over  it,  we  find  that ;  Journal  of  Med.  Sciences,  Nov  1859. 
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DALTON,   JR.  (J.   C),   M .   D. 

Professor  of  Physiology  in  the  College  of  Physicians,  New  York. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY,  designed  for  the  use  of  Students 

and  Practitioners  of  Medicine.  Third  edition,  revised,  with  nearly  three  hundred  illustrations 
on  wood.  In  one  very  beautiful  octavo  volume,  of  700  pages,  extra  cloth,  $5  00.  (Just  Ready, 
1864.) 

The  rapid  demand  for  another  edition  of  this  work  sufficiently  shows  that  the  author  ha*  suc- 
ceeded in  his  efforts  to  produce  a  text-book  of  standard  and  permanent  value,  embodying  within 
a  moderate  compass  all  that  is  definitely  and  positively  known  within  the  domain  of  Human 
Physiology.  His  high  reputation  as  an  original  observer  and  investigator,  is  a  guarantee  that  in 
again  revising  it  he  has  introduced  whatever  is  necessary  to  render  it  thoroughly  on  a  level  with 
the  advanced  science  of  the  day,  and  this  has  been  accomplished  without  unduly  increasing  the 
size  of  the  volume. 

No  exertion  has  been  spared  to  maintain  the  high  standard  of  typographical  execution  which  has 
rendered  this  work  admittedly  one  of  the  handsomest  volumes  as  yet  produced  in  this  country. 

It  will  be  seen,  therefore,  that  Dr.  Dalton's  best  j  own  original  views  and  experiments,  together  with 
efforts  have  been  directed  towards  perfecting  his  I  a  desire  to  supply  what  he  eoLsuiered  some  deficien- 
work.  The  additions  are  marked  bv  tire  same  fea-  !  cies  in  the  first  edition,  have  already  made  the  pre- 
tures  which  characterize  the  remainder  of  the  vol-  j  sent  one  a  necessity,  and  it  will  no  doubt  be  even 
Bine,  and  render  it  by  far  the  most  desirable  text-  !  more  eagerly  sought  for  than  the  first.  That  it  is 
book  on  physiology  to  place  in  the  hands  of  the  not  merely  a  reprint,  will  be  seen  from  the  author's 
student  which,  so  far  as  we  are  aware,  exists  in  statement  of  the  fol'owing  principal  additions  and 
the  English  language,  or  perhaps  in  any  other.  "We  '  alterations  which  he  has  made.  The  present,  like 
therefore  have  no  hesitation  in  recommending  Dr.  !  the  first  edition,  is  prrnted  in  the  highest  style  of  the 
Dalton's  book  for  the  classes  for  which  it  is  intend-  I  printer's  art,  and  the  illustrations  are  truly  adinira- 
ed,  satisfied  as  we  are  that  it  is  better  acapted  to  j  ble  tor  their  clearness  in  expressing  exactly  what 
their  use  than  any  other  work  of  the  kind  to  which  i  their  author  intended. — Boston  Medical  and  Surgi- 
they  have  access. — American  Journal  of  the  Med.  cal  Journal,  March  28,  1861. 
Sciences,  April,  1861.  !       '  .   .    .,     .  ,        ,'i    ' 

It  is  unnecessary  to  give  a  detail  of  theadditions; 

It  is,  therefore,  no  disparagement  to  the  many  ,  suffice  it  to  say,  that  they  are  numerous  and  import- 
books  upon  physiology,  most  excellent  in  their  day,  ant,  and  such  as  will  render  the  work  still  more 
to  say  that  Dalton's  is  the  only  one  that  gives  us  the  valuable  and  acceptable  to  the  profession  as  a  learn- 
g.cience  as  it  was  known  to  the  best  philosophers  !  ed  and  original  treatiseon  this  all-i,nportant  branch 
throughout  the  world,  at  the  beginning  of  the  cur-  j  of  medicine.  All  that  was  said  in  commendation 
rent  year.  Itstatesin  comprehensive  but  concise  of  the  getting  up  of  the  first  edition,  and  the  superior 
diction,  the  facts  established  by  experiment,  or  style  of  the  illustrations  apply  with  equal  force  to 
other  method  of  demonstration,  and  details,  in  an  this.  No  better  work  on  physiology  can  be  placed 
understandable  manner,  how  it  is  done,  but  abstains  J  in  the  hand  of  the  student, — St.  Louis  Medical  and 
from  the  discussion  of  unsettled  or  theoretical  punts,  i  Surgical  Journal,  May,  1861. 

Herein  it  ie  unique  ;  and  these  characteristics  ren  Tnese  additions,  while  tes.ifying  to  the  learning 
der  it  a  text-book  without  a  rival,  for  those  who  I  ani,  imlustry  of  Ule  author,  render  the  book  exceed- 
desire  to  study  physiological  science  as  it  is  known  in„ly  usefu|  as  the  most  complete  expose  of  a  sci- 
to  Us  most  successful  cultivators.  And  it  is  physi-  ence  ot  whlch  Dr.  Dalton  is  doubtless  the  ablest 
ology  thus  presented  that  lies  at  the  foundation  of  ,  representative  on  this  side  of  the  Atlantic—  New 
correct  pathological  knowledge;  and  this  in  turn  is  Orleans  Med  Times,  May,  1861. 
the  basis  of  rational  therapeutics  ;  so  that  path  >lo-  ■  ,  '       .  ,, 

gy,  in  fact,  becomes  of  prime  importance  in  the  .  A  second  edition  of  this  deservedly  popular  work 
proper  discharge  of  our  every-day  practical  duties.  !  having  been  called  for  in  the  short  space  of  two 
-Cincinnati  Lancet,  May,  1861.  I  vears>  ,the  a»th(;r  nl4S  SU1'I  hfcd  deficiencies,  which 

existed  in  the  former  volume,  and  has  thus  more 
Dt.  Dalton  needs  no  word  of  praise  from  us.  He  i  completely  fulfilled  his  design  of  presenting  to  Li< c 
is  universally  recognized  as  among  the  first,  if  not  profession  a  reliable  and  precipe  text  book,  and  one 
the  very  fiist,  of  American  physiologiRtsnow  living,  i  which  we  consider  the  best  outline  on  the  subject 
The  first  edition  of  his  admirable  work  appeared  but  ',  of  which  it  treats,  in  any  language. — N.  American 
two  years  since,  and  the  advance  of  science,  his  I  Medico-Ckirurg.  Review,  May,  1861. 


DUNGLISON,    FORBES,   TWEEDIE,   AND   CONOLLY. 
THE  CYCLOPEDIA  OF  PRACTICAL  MEDICINE:  comprising  Treatises  on 

the  Nature  and  Treatment  of  Diseases,  Materia  Medica,  and  Therapeutics,  Diseases  of"  Women 
and  Children,  Medical  Jurisprudence,  dec.  &c      In  four  large  super-royal  octavo  volumes,  oi 
3254  double-columned  pages,  strongly  and  handsomely  bound,  with  raised  bands.    $14  00. 
*£*  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed  by 

sixty-eight  distinguished  physicians,  rendering  it  a  complete  library  of  reference  for  the  country 

practitioner. 


The  editors  are  practitioners  of  established  repu- 
tation, and  the  list  of  contributors  embraces  many 
of  the  most  eminent  professors  and  teachers  of  Lon- 
don, Edinburgh,  Dublin,  and  Glasgow.  It  is,  in- 
deed, the  great  merit  oi  this  work  that  the  principal 
articles  have  been  furnished  by  practitioners  who 
have  not  only  devoted  especial  attention  to  the  dis 
eases  about  which  they  have  written,  but  have 
also  enjoyed  opportunitiet  for  an  extensive  practi- 
cal acquaintance  with  them  and  whose  reputation 
carries  the  assurance  of  their  competency  justly  to 
work  for  ready  and -frequent  reference,  one  in  which    appreciate  the  opinions  of  others,  while  it  stamps 

modern  English  medicine  is  exhibited  in  the  most  j  their  own  doctrines  witl  high  andjustauthority 

advantageous  light. — Medical  Examiner.  I  American  Medical  Journal. 


The  most  complete  work  on  Practical  Medicine 
«xtant;  or,  at  least,  in  our  language.— Buffalo 
Medical  and  Surgical  Journal. 

For  reference,  it  is  above  all  price  to  every  prac- 
titioner.— Western  Lancet. 

One  of  the  most  valuable  medical  publications  of 
the  day — as  a  work  of  reference  it  is  invaluable. — 
Western  Journal  of  Medicine  and  Surgery. 

It  has  been  to  us,  both  as  learner  and  teacher,  a 


DEWEES'S  COMPREHENSIVE  SYSTEM  OF 
MIDWIFERY.  Illustrated  by  occasional  cases 
and  many  engravings.  Twelfth  edition,  with  the 
author's  last  improvements  and  corrections  In 
one  octavo  volume,  extra  cloth,  of  6(10  pages   S3  50. 

DEWEES'S  TREATISE  ON  THE  PHYSICAL 


AND  MEDICAL  TREATMENT   OF   CHILD 
REN.     The  last  edition     In  one  volume,  octavo, 
extra  cloth,  518  pages.     $2  80 
DEWEES'S   TREATISE   ON    THE   DISEASES 
OF  FEMALES.     Tenlh  edition.     In  one  volume, 
octavo  extra  cloth,  532  pages,  with  plates.  $3  ou. 
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ERICHSEN    (JOHN), 

Professor  of  Surgery  in  University  College,  London,  &c. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Surgical 

Injuries,  Diseases,  and  Operations.    New  and  improved  American,  from  the  second  enlarged 

and  carefully  revised  London  edition.    Illustrated  with  oyer  four  hundred  engravings  on  wood. 

In  one  large  and  handsome  octavo  volume,  of  one  thousand  closely  printed  pages,  extra  cloth, 

$6  00. 

The  very  distinguished  favor  with  which  thiswork  has  been  received  on  both  sides  of  the  Atlan- 
tic ha*  stimulated'the  author  to  render  it  even  more  worthy  of  the  position  which  it  has  so  rapidly 
attained  as  a  standard  authority.  Every  portion  has  been  carefully  revised,  numerous  additions 
have  been  made  and  the  most  walchful  care  has  been  exercised  to  render  it  a  complete  exponent 
of  the  most  advanced  condition  of  surgical  science.  In  this  manner  the  work  has  been  enlarged  by 
about  a  hundred  pages,  while  the  series  of  engravings  has  been  increased  by  more  than  a  hundred, 
rendering  it  one  of  the  most  thoroughly  illustrated  volumes  before  the  profession.  The  additions  of 
the  author  baving  rendered  unnecessary  most  of  the  notes  of  the  former  American  editor,  but  little 
has  been  added  in  this  country;  some  "few  notes  and  occasional  illustrations  have,  however,  been 
introduced  to  elucidate  American  modes  of  practice 

It  is,  in  our  humble"  judgment,  decidedly  the  best 
book  of  the  kind  in  the  English  language.  Strange 
that  just  such  books  are  notoftener  produced  by  pub 


lie  teachers  of  surgery  in  this  country  and  Great 
Britain.  Indeed,  it  is  a  matter  of  great  astonishment, 
but  no  less  true  than  astonishing,  that  of  the  many 
works  on  surgery  republished  in  this  country  within 
the  last  fifteen  or  twenty  years  as  text-books  for 
medical  students,  this  is  the  only  one  that  even  ap- 
proximates to  the  fulfilment  of  the  peculiar  wants  of 
youngmen  justentenngupon  the  study  of  thisbranch 
of  the  profession.—  Western  Jour  .of  Med.  ami  Surgery. 

Its  value,  is  greatly  enhanced  by  a  very  copious 
well-arranged  index.  We  regard  this  as  one  of  the 
most  valuable  contributions  to  modern  surgery.  To 
one  entering  his  novitiate  of  practice,  we  regard  it 
the  most  serviceable  guide  which  he  cancor.sull.  He 
will  find  a  fulness  of  detailleadinghim  through  every 


step  of  the  operation,  and  not  deserting  him  until  th« 
final  issue  of  the  case  is  decided. — Sethoscope. 

Embracing,  as  will  be  perceived,  the  whole  surgi- 
cal domain,  and  each  division  of  itself  almost  com- 
plete and  perfect,  each  chapter  full  and  explicit,  each 
subject  faithfully  exhibited,  we  can  only  express  oui 
estimate  of  it  in  the  aggregate.  We  consider  it  an 
excellent  contribution  to  surgery,  as  probably  tho 
best  single  volume  now  extant  on  the  subject,  and 
with  great  pleasure  we  add  it  to  our  text-books.— 
Nashville  Journal  of  Medicine  and  Surgery. 

Prof.  Erichsen's  work,  for  its  size,  has  not  been 
surpassed;  his  nine  hundred  and  eight  pages,  pro- 
fusely illustrated,  are  rich  in  physiological,  patholo- 
gical, and  operative  suggestions,  doctrines,  details, 
and  processes  ;  and  will  prove  a  reliable  resource 
for  information,  both  to  physician  and  surgeon,  in  the 
hour  of  peril.— N.  0.  Med.  and  Surg.  Journal. 


FLINT  (AUSTIN),  M.  D., 

Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Louisville,  4c. 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OP  DISEASES  AFFECT- 
ING THE  RESPIRATORY  ORGANS.  In  one  large  and  handsome  octavo  volume,  extra 
cloth,  636  pages.    $4  00. 


We  regard  it,  in  point  both  of  arrangement  and  of 
the  marked  ability  of  its  treatment  of  the  subjects, 
as  destined  to  take  the  first  rank  in  works  of  this 
claBS.  So  far  as  our  information  extends,  it  has  at 
present  no  equal.  To  the  practitioner,  as  well  as 
the  student,  it  will  be  invaluable  in  clearing  up  the 
diagnosis  of  doubtful  caBes,  and  in  shedding  light 
upon  difficult  phenomena. — Buffalo  Med.  Journal. 
A  work  of  original  observation  of  thehighest  merit 
We  recommend  the  treatise  to  every  one.who  wishei 
to  become  a  correct  auscultator.  Based  to  a  very 
large  extent  upon  cases  numerically  examined,  it 
carries  the  evidence  of  careful  study  and  discrimina- 
tion upon  every  page.  It  does  credit  to  the  author, 
and,  through  him,  to  the  profession  in  this  country 
It  is,  what  we  cannot  call  every  book  upon  auscul- 
tation, a  readable  book. — Am.  Jour.  Med.  Sciences 

This  volume  belongs  to  a  class  of  works  which  )  work  may  convey  some  idea  of  its  character  and 
confer  honor  upon  thei^aulhors  and  enrich  the  do-     importance.  We  wculd,  however,  adviseevery  phy- 
sician to  at  once  place  it  in  his  library,  feeling  as- 


a  work- based  upon  original  observation,  and  pos- 
sessing no  ordinary  merit. — N.  Y.  Journal  of  Med. 

This  is  an  admirable  book,  and  because  of  its  ex- 
traordinary clearness  and  entire  mastery  of  he  sub- 
jects discussed,  has  mad?  itself  indispensable  to 
those  who  are  ambitious  of  a  thorough  knowledge 
of  physical  exploration. — Nashville  Journ  of  Med. 

The  arrangement  of  the  subjects  discussed  is  easy, 
natural,  such  as  to  present  the  facts  in  the  most 
forcible  ligh't  Where  the  author  has  avoided  being 
tediously  minute  or  diffuse,  he  hasnevertheless  fully 
amplified  the  more  important  points.  In  this  re- 
spect, indeed,  his  labors  will  take  precedence,  and 
be  the  means  of  inviting  to  this  useful  department  a 
more  general  attention. — O.  Med.  and  Surg.  Journ. 

We  hope  these  few  extracts  taken  from  Dr.  Flint's 


?i£au 
licine 


main  of  practical  medicine.  A  cursory  examination 
even  will  satisfy  the  scientific  physician  that  Dr. 
Flint  in  this  treatise  has  added  to  medical  literature 


sured  that  it  may  be  consulted  with  great  benefit 
both  by  young  and  old. — Louisville  Review. 


by  the  same  author.     (Now  Ready.) 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY,  AND 

TREATMENT  OF  DISEASES  OF  THE  HEART.     In  one  neat  octavo  volume,  of   about 

500  pages,  extra  cloth.     $3  25. 


We  do  not  know  that  Dr.  Flint  has  written  any- 
thing»which  is  not  first  rate;  but  this,  his  latest  con- 
tribution to  medical  literature,  in  our  opinion,  sur- 
passes all  the  others.  The  work  is  most  comprehen- 
sive in  its  scope,  and  most  sound  in  the  views  it  enun- 
ciatts.  The  descriptions  are  clear  and  methodical; 
the  statements  are  substantiated  by  facts,  and  are 
made  with  such  simplicity  and  sincerity,  that  with- 


ferring  to  employ  the  very  words  of  thedistinguished 
author,  wherever  it  was  possible,  we  have  essayed 
to  condense  into  the  briefest  space  a  general  view  of 
his  observations  and  suggestions,  and  to  direct  the 
attention  of  our  brethren  to  the  abounding  stores  of 
valuable  matter  here  collected  and  arranged  for  their 
use  and  instruction.  No  medica1  library  will  here- 
after be  considered  complete  without  this  volume  ; 


out  them  they  would  carry  conviction.     The  style    and  we  trust,  it  will  promptly  find  its  way  into  the 


is  admirably  clear,  direct,  and  free  from  dryness 
With  Dr.  Walshe's  excellent  treatise  before  us,  we 
have  no  hesitation  in  saying  that  Dr.  Flint's  book  is 
the  best  work  on  the  heart  in  the  English  language. 
— Boston  Med.  and  Surg.  Journal. _ 


hands  of  every  Ameiican  student  and  physician.— 
N.  Am.  Med.  Chir.  Review. 

With  more  than  pleasure  do  we  hail  the  advent  of 
this  work,  for  it  fills  a  wide  gap  on  the  list  of  text- 
books for  our  schools,  and  is,  for  the  practitioner, 


We  have  thus  endeavored  to  present  our  readers    the  n.ost  valuable  practical  work  of  its  kind. — N.O 
with  a  fair  analysis  of  this  remarkable  work.    Pre-  ]  Med.  News. 
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FOWNES  (GEORGE),  PH.  D.,  Sic. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and  Practical. 

With  one  hundred  and  ninety-seven  illustrations.    Edited  by  Robert  Bridges,  M.  D.    In  one 
■large  royal  12mo.  volume,  of  600  pages,  extra  cloth,  $2  00. 

The  death  of  the  author  having  placed  the  editorial  care  of  this  work  in  the  practised  hands  of 
Drs.  Bence  Jones  and  A.  W.  Hoffman,  everything  has  been  done  in  its  revision  which  experience 
could  suggest  to  keep  it  on  a  level  with  the  rapid  advance  of  chemical  science.  The  additions 
requisite  to  this  purpose  have  «eces>ilated  an  enlargement  of  the  page,  notwithstanding  which  the 
work  has  been  increased  by  about  fifty  pages.  At  the  same  time  every  care  has  been  used  to 
maintain  its  distinctive  character  as  a  condensed  manual  for  the  student,  divested  of  all  unnecessary 
detail  or  mere  theoretical  speculation.  The  additions  have,  of  course,  been  mainly  in  the  depart- 
ment of  Organic  Chemistry,  which  has  made  such  rapid  progress  within  the  last  few  years,  but 
yet  equal  attention  has  been  bestowed  on  the  other  branches  of  the  subject — Chemical  Physics  and 
Inorganic  Chemistry — to  present  all  investigations  and  discoveries  of  importance,  and  to  keep  up 
the  reputation  of  the  volume  as  a  complete  manual  of  the  whole  science,  admirably  adapted  for  the 
learner.  By  the  use  of  a  small  but  exceedingly  clear  type  the  matter  of  a  large  octavo  is  compressed 
within  the  convenient  and  portable  limits  of  a  moderate  sized  duodecimo,  and  at  the  very  low  price 
affixed,  it  is  offered  as  one  of  the  cheapest  volumes  before  the  profession. 

Dr  Fownes'  excellent  work  has  been  universally 
recognized  everywhere  in  his  own  and  thiscountry, 
as  the  best  elementary  treatise  on  chemistry  in  the 
English  tongue,  and  is  very  generally  adopted,  we 
believe,  as  the  standard  text-  book  in  all  <  ur  colleges, 
both  literary  and  scientific. — Charleston  Med.Journ. 
and  Review. 


A  standard  manual,  which  has  long  enjoyed  the 
reputation  of  embodying  much  knowledge  in  a  small 
•pace.  The  author  hasachieved  the  difficult  task  of 
condensation  with  masterly  tact.  His  book  is  con- 
cise without  being  dry,  and  brief  without  being  too 
dogmatical  or  general. — Virginia  Med .  and  Surgical 
Journal. 


The  work  of  Dr.  Fownes  has  long  been  before 
the  public,  and  its  merits  have  been  fully  appreci- 
ated as  the  best  text-book  on  chemistry  now  in 
existence.  We  do  not,  of  course,  place  it  in  a  rank 
superior  to  the  works  of  Brande,  Graham,  Turner, 
Gregory,  or  Gmelin,  but  we  say  that,  as  a  work 
for  students,  it  is  preferable  to  any  of  them. — Lon- 
don Journal  of  Medicine. 

A  work  well  adapted  to  the  wants  of  the  student. 
It  is  an  excellent  exposition  of  the  chief  doctrines 
and  factsof  modern  chemistry.  Thesizeof  the  work, 
and  still  more  the  condensed  yet  perspicuous  style 
in  which  it  is  written,  absolve  it  from  the  charges 
very  properly  urged  against  most  manuals  termed 
popular. — Edinburgh  Journal  of  Medical  Science. 


FISKE  FUND  PRTZE  ESSAYS.  —  THE  EF- 
FECTS OF  CLIMA.TE  ON  TUBERCULOUS 
DISEASE.  By  Edwin  Lee,  M.  R.  C.  S  ,  London, 
and  THE  INFLUENCE  <)F  PREGNANCY  ON 
THE  DEVELOPMENT  OF  TUBERCLES     By 


Edward  Warren,  M.  D.,  of  Edenton,  N.  C.  To- 
gether in  one  neat  8vo.  volume,  extracloth.  $1  00. 
FR1CK  ON  RENAL  AFFECTIONS;  their  Diag- 
nosis and  Pathology.  With  illustrations.  One 
volume,  royal  12mo.,  extra  cloth.    75  cents. 


FERGUSSON  (WILLIAM),  F.  R.  S.f 

Professor  of  Surgery  in  King's  College,  London,  &c. 

A  SYSTEM'  OF  PRACTICAL  SURGERY.     Fourth  American,  from  the  third 

and  enlarged  London  edition.    In  one  large  and  beautifully  printed  octavo  volume,  of  about  700 
pages,  with  393  hapdsome  illustrations,  leather.    $3  50. 


GRAHAM  (THOMAS),  F.  R.  S. 
THE  ELEMENTS   OF   INORGANIC   CHEMISTRY,  including  the  Applica- 

tions  of  the  Science  in  the  Arts.  New  and  much  enlarged  edition,  by  Henry  Watts  and  Robert 
Bridges,  M.  D.  Complete  in  one  large  and  handsome  octavo  volume,  ot  over  800  very  large 
pages,  with  two  hundred  and  thirty-two  wood-cuts,  extra  cloth.     $5  00. 

**,,(.  Part  II.,  completing  the  work  from  p.  431  to  end,  with  Index,  Title  Matter,  &c.,  may  be 
had  separate,  cloth  backs  and  paper  sides.    Price  $3  00. 


From  Prof.  E..N.  Horsford,  Harvard  College: 

It  has,  in  its  earlier  and  less  perfect  editions,  been 

familiar  to  me,  and  the  excellence  of  its  plan  and 

the  clearness  and^completeness  of  its  discussions, 

have  long  been  rny  admiration. 

No  reader  of  English  works  on  this  science  can 


afford  to  be  without  this  edition  of  Prof.  Graham's 
Elements. — Silliman's  Journal,  March,  1858. 

From  Prof.  Wolcott  Gibbs,  N.  Y.  Free  Academy. 

The  work  is  an  admirable  one  in  all  respects, and 
its  republication  here  cannot  fail  to  exert  a  positive 
influence  upon  the  progress  of  science  in  this  country. 


GRIFFITH  (ROBERT  E.),  M.  D.,  Sic. 
A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 
ministering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists.  Second  Edition,  thoroughly  revised,  with  numerous  additions,  by  Robert  P.  Thomas, 
M.  D.,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large  and 
handsome  octavo  volume,  extra  cloth,  of  650  pages,  double  columns^    $3  75. 

This  is  a  work  of  six  hundred  and  fifty-one  pages, 
mbracing  all  on  the  subject  of  preparing  and  admi- 


It  was  a  work  requiring  much  perseverance,  and 
when  published  was  looked  upon  as  by  far  the  best 
work  of  its  kind  that  had  issued  from  the  American 
press.  Prof.  Thomas  has  certainly  "improved,"  as 
well  as  added  to  this  Formulary,  and  has  rendered  il 
idditionally  deserving  of  the  confidence  of  pharma- 
ceutists and  physicians.— Am.  Journalof  Pharmacy. 

We  are  happy  to  announce  a  new  and  improved 
edition  of  this,  one  of  the  most  valuable  and  useful 
works  that  have  emanated  from  an  American  pen. 
It  would  do  credit  to  any  country,  and  will  be  found 
of  daily  usefulness  to  practitioners  of  medicine;  it  is 
better  adapted  to  their  purposes  than  the  dispensato- 
ries.— Southern  Med.  and  Surg.  Journal. 

It  is  one  of  the  most  useful  books  a  country  practi- 
tioner can  possibly  have.— Medical  Chroniclt. 


uistering  medicines  that  can  be  desired  by  the  physi- 
cian and  pharmaceutist. —  Western  Lancet. 

The  amoumof  useful,  every-day  matter, for  a  prac- 
ticing physician,  is  really  immense.— Boston  Med. 
and  Surg.  Journal. 

This  edition  has  been  greatly  improved  by  the  re- 
vision and  ample  additions  of  Dr  Thomas,  and  is 
now,  we  believe,  one  of  the  mosi  complete  works 
of  its  kind  in  any  language.  The  additions  amount 
toaboutseventy  pages,  and  no  effort  has  been  spared 
to  include  in  them  all  the  recent  improvements.  A 
work  of  this  kind  appears  to  us  indispensable  to  the 
physician,  and  there  is  none  we  can  more  cordially 
recommend.—  N.  Y.  Journal  of  Medicine. 
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ERICHSEN    (JOHN), 

Professor  of  Surgery  in  University  College,  London,  &.C. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Surgical 

Injuries,  Diseases,  and  Operations.    New  and  improved  American,  from  the  second  enlarged 

and  carefully  revised  London  edition.    Illustrated  with  oyer  four  hundred  engravings  on  wood. 

In  one  large  and  handsome  octavo  volume,  of  one  thousand  closely  printed  pages,  extra  cloth, 

$6  00. 

The  very  distinguished  favor  with  which  this  work  has  been  received  on  both  sides  of  the  Atlan- 
tic has  stimulated  the  author  to  render  it  even  more  worthy  of  the  position  which  it  has  so  rapidly 
attained  as  a  standard  authority.  Every  portion  has  been  carefully  revised,  numerous  additions 
have  been  made,  and  fhe  most  watchful  care  has  been  exercised  to  render  it  a  complete  exponent 
of  the  most  advanced  condition  of  surgical  science.  In  this  manner  the  work  has  been  enlarged  by 
about  a  hundred  pages,  while  the  series  of  engravings  has  been  increased  by  more  than  a  hundred, 
rendering  it  one  of  the  most  thoroughly  illustrated  volumes  before  the  profession.  The  additions  of 
the  author  naving  rendered  unnecessary  most  of  the  notes  of  the  former  American  editor,  but  little 
has  been  added  in  this  country;  some  "few  notes  and  occasional  illustrations  have,  however,  been 
introduced  to  elucidate  American  modes  of  practice. 

step  of  the  operation,  and  not  deserting  him  until  tht 
final  issue  of  the  case  is  decided. — Sethoscope. 
Embracing,  as  will  be  perceived,  the  whole  snrgi- 


It  is,  in  our  humble"  judgment,  decidedly  the  best 
book  of  the  kind  in  the  English  language.  Strange 
that  just  such  books  are  notoftener  produced  by  pub- 
lic teachers  of  surgery  in  this  country  and  Great 
Britain.  Indeed,  it  is  a  matter  of  great  astonishment, 
but  no  less  true  than  astonishing,  thai  of  the  many 
works  on  surgery  republished  in  this  country  within 
the  last  fifteen  or  twenty  years  as  text-books  for 
medical  students,  this  is  the  only  one  that  even  ap- 
proximates to  the  fulfilment  of  the  peculiar  wants  of 
young  men  just  entering  upon  the  study  of  this  branch 
of  the  profession. —  Western  Jour  .of  Med.  and  Surgery. 

Its  value,  is  greatly  enhanced  by  a  very  copious 
well-arranged  index.  We  regard  this  as  one  of  the 
most  valuable  contributions  to  modern  surgery.  To 
one  entering  his  novitiate  of  practice,  we  regard  it 
the  most  serviceable  guide  which  he  can  consult.  He 
will  find  a  fulness  of  detailleading  him  throLgh  every 


cal  domain,  and  each  division  of  itself  almost  com- 
plete and  perfect, each  chapterfull  and  explicit,  each 
subject  faithfully  exhibited,  we  can  only  express  out 
estimate  of  it  in  the  aggregate.  We  consider  it  an 
excellent  contribution  to  surgery,  as  probably  the 
best  single  volume  now  extant  on  the  subject,  and 
with  great  pleasure  we  add  it  to  our  text-books.— 
Nashville  Journal  of  Medicine  and  Surgery. 

Prof.  Erichsen's  work,  for  its  size,  has  not  been 
surpassed;  his  nine  hundred  and  eight  pages,  pro- 
fusely illustrated,  are  rich  in  physiological,  patholo- 
gical, and  operative  suggestions,  doctrines,  details, 
and  processes ;  and  will  prove  a  reliable  resource 
for  information,  both  to  physician  and  surgeon,  in  the 
hour  of  peril. — N.  0.  Med.  and  Surg.  Journal. 


FLINT  (AUSTIN),  M.   D., 

Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Louisville,  &c. 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OP  DISEASES  AFFECT- 
ING THE  RESPIRATORY  ORGANS.  In  one  large  and  handsome  octavo  volume,  extra 
cloth,  636  pages.    $4  00. 


We  regard  it,  in  point  both  of  arrangement  and  of 
the  marked  ability  of  its  treatment  of  the  subjects, 
as  destined  to  take  the  first  rank  in  works  of  this 
class.  So  far  as  our  information  extends,  it  has  at 
present  no  equal.  To  the  practitioner,  as  well  as 
the  student,  it  will  be  invaluable  in  clearing  up  the 
diagnosis  of  doubtful  cases,  and  in  ehedding  light 
upon  difficult  phenomena. — Buffalo  Med.  Journal. 

A  work  of  original  observation  of  thehighest  merit 
We  recommend  the  treatise  to  every  one#who  wishei 
to  become  a  correct  auscultator.  Based  to  a  very 
large  extent  upon  cases  numerically  examined,  it 
carries  the  evidence  of  careful  study  and  discrimina- 
tion upon  every  pa?e.  It  does  credit  to  the  author, 
and,  through  him,  to  the  profession  in  this  country 
It  is,  what  we  cannot  call  every  book  upon  auscul- 
tation, a  readable  book. — Am.  Jour.  Med.  Sciences 
This  volume  belongs  to  a  class  of  works  which 
confer  honor  upon  theia^authors  and  enrich  the  do- 
main of  practical  medicine.  A  cursory  examination 
even  will  satisfy  the  scientific  physician  that  Dr. 
Flint  in  this  treatise  has  added  to  medical  literature 


a  work- based  npon  original  observation,  and  pos- 
sessing no  ordinary  merit.— IV.  Y.  Journal  of  Med. 
This  is  an  admirable  book,  and  because  of  its  ex- 
traordinary clearness  and  entire  mastery  of  he  sub- 
jects discussed,  has  mad?  itself  indispensable  to 
those  who  are  ambitious  of  a  thorough  knowledge 
of  physical  exploration.— Nashville  Journ  of  Med. 

The  arrangement  of  the  subjects  discussed  is  easy, 
natural,  such  as  to  present  the  facts  in  the  most 
forcible  light  Where  the  author  has  avoided  being 
tediously  minute  or  diffuse,  he  has  nevertheless  fully 
amplified  the  more  important  points.  In  this  re- 
spect, indeed,  his  labors  will  take  precedence,  and 
be  the  means  of  inviting  to  this  useful  department  a 
more  general  attention.— O.  Med.  and  Surg.  Journ. 

We  hope  these  few  extracts  taken  from  Dr.  Flint's 
work  may  convey  some  idea  of  its  character  and 
importance.  Wewculd,  however,  advise  every  phy- 
sician to  at  once  place  it  in  his  library,  feeling  as- 
sured that  it  maybe  consulted  with  great  benefit 
both  by  young  and  old.— Louisville  Review. 


by  the  same  author.     (Now  Ready.) 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY,  AND 

TREATMENT  OF  DISEASES  OF  THE  HEART.     In  one  neat  octavo  volume,  of  about 
500  pages,  extra  cloth.     $3  25. 


We  do  not  know  that  Dr.  Flint  has  written  any- 
thing»which  is  not  first  rate  ;  but  this,  his  latest  con- 
tribution to  medical  literature,  in  our  opinion,  sur- 
passes all  the  others.  The  work  is  most  comprehen- 
sive in  its  scope,  and  most  sound  in  the  views  it  enun- 
ciatrs.  The  descriptions  are  clear  and  methodical; 
the  statements  are  substantiated  by  facts,  and  are 
made  with  such  simplicity  and  sincerity,  that  with- 
out them  they  would  carry  conviction.  The  style 
is  admirably  clear,  direct,  and  free  from  dryness 
With  Dr.  Walshe's  excellent,  treatise  before  us,  we 
have  no  hesitation  in  say  ing  that  Dr.  Flint's  book  is 
the  best  work  on  the  heart  in  the  English  language. 
— Boston  Med.  and  Surg.  Journal. _ 

We  have  thus  endeavored  to  present  our  readers 
with  a  fair  analysis  of  this  remarkable  work.    Pre- 


ferring to  employ  the  very  words  of  thedistinguished 
author,  wherever  it  was  possible,  we  have  essayed 
to  condense  into  the  briefest  spacea  general  view  of 
his  observations  and  suggestions,  and  to  direct  the 
attention  of  our  brethren  to  the  abounding  stores  of 
valuable  matter  here  collected  and  arranged  for  their 
use  and  instruction.  No  medica1  library  will  here- 
after be  considered  complete  without  this  volume; 
and  we  trust  it  will  promptly  find  its  way  into  the 
hands  of  every  Ametican  student  and  physician.— 
N.  Am.  Med.  Chir.  Review. 

With  more  than  pleasure  do  we  hail  the  advent  of 
this  work,  for  it  fills  a  wide  gap  on  the  list  of  text- 
books for  our  schools,  and  is,  for  the  practitioner, 
the  n.ost  valuable  practical  work  of  its  kind.— N.O. 
Med.  News. 
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FOWNES  (GEORGE),  PH.  D.,  &c. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and  Practical. 

With  one  hundred  and  ninety-seven  illustrations.     Edited  by  Robert  Bridges,  M.  D.    In  one 
•large  royal  12mo    volume,  of  600  pages,  extra  cloth,  $2  00. 

The  death  of  the  author  having  placed  the  editorial  care  of  this  work  in  the  practised  hands  of 
Drs.  Bence  Jones  and  A.  W.  Hoffman,  everything  has  been  done  in  its  revision  which  experience 
could  suggest  to  keep  it  on  a  level  with  the  rapid  advance  of  chemical  science.  The  additions 
requisite  to  this  purpose  have  necessitated  an  enlargement  of  the  page,  notwithstanding  which  the 
work  has  been  increased  by  about  fifty  pages.  At  the  same  time  every  care  has  been  used  to 
maintain  its  distinctive  character  as  a  condensed  manual  for  the  student,  divested  of  all  unnecessary 
detail  or  mere  theoretical  speculation.  The  additions  have,  of  course,  been  mainly  in  the  depart- 
ment of  Organic  Chemistry,  which  has  made  such  rapid  progress  within  the  last  few  years,  but 
yet  equal  attention  has  been  bestowed  on  the  other  branches  of  the  subject — Chemical  Physics  and 
Inorganic  Chemistry — to  present  all  investigations  and  discoveries  of  importance,  and  to  keep  up 
the  reputation  of  the  volume  as  a  complete  manual  of  the  whole  science,  admirably  adapted  for  the 
learner.  By  the  use  of  a  small  but  exceedingly  clear  type  tbe  matter  of  a  large  octavo  is  compressed 
within  the  convenient  and  portable  limits  of  a  moderate  sized  duodecimo,  and  at  the  very  low  price 
affixed,  it  is  offered  as  one  of  the  cheapest  volumes  before  the  profession. 

Dr  Fownes'  excellent  work  has  been  universally 
recognized  everywhere  in  his  own  and  this  country, 
as  the  best  elementary  treatise  on  chemistry  in  the 


English  tongue,  and  is  very  general!  v  adopted,  we 
believe,  as  the  standard  text- book  in  all  <  ur  colleges, 
both  literary  and  scientific. — Charleston  Med.  Journ. 
and  Review. 

A  standard  manual,  which  has  long  enjoyed  the 
reputation  of  embodying  much  knowledge  in  a  small 
•pace.  The  author  hasachieved  the  difficult  task  of 
condensation  with  masterly  tact.  His  book  is  con- 
cise without  being  dry,  and  brief  without  being  too 
dogmatical  or  general. — Virginia  Med.  and  Surgical 
Journal. 


The  work  of  Dr.  Fownes  has  long  been  before 
the  public,  and  its  merits  have  been  fully  appreci- 
ated as  the  best  text-book  on  chemistry  now  in 
existence.  We  do  not,  of  course,  place  it  in  a  rank 
superior  to  the  works  of  Brande,  Graham,  Turner, 
Gregory,  or  Gmelin,  but  we  say  that,  as  a  work 
for  students,  it  is  preferable  to  any  of  them. — Lon- 
don Journal  of  Medicine. 

A  work  well  adapted  to  the  wants  of  the  student. 
It  is  an  excellent  exposition  of  the  chief  doctrines 
and  factsof  modern  chemistry.  Thesizeof  the  work, 
and  still  more  the  condensed  yet  perspicuous  style 
in  which  it  is  written,  absolve  it  from  the  charges 
very  properly  urged  against  most  manuals  termed 
popular. — Edinburgh  Journal  of  Medical  Scienc*. 


FISKE  FUND  PRIZE  ESSAYS— THE  EF- 
FECTS OF  CLIMATE  ON  TUBERCULOUS 
DISEASE.  By  Edwin  Lee,  M.  R.  C.  S  ,  London, 
and  THE  INFLUENCE  OF  PREGNANCY  ON 
THE  DEVELOPMENT  OF  TUBERCLES     By 


Edward  Warren,  M.  D.,  of  Edenton,  N.  C.  To- 
gether in  one  neat  8vo.  volume,  extra  cloth.  SI  00. 
FR1CK  ON  RENAL  AFFECTIONS;  their  Diag- 
nosis and  Pathology.  With  illustrations.  One 
volume,  royal  12mo.,  extra  cloth.    75  cents. 


FERGUSSON  (WILLIAM),  F.  R.  S., 

Professor  of  Surgery  in  King's  College,  London,  &c. 

A  SYSTEM'  OF  PRACTICAL  SURGERY.     Fourth  American,  from  the  third 

and  enlarged  London  edition.    In  one  large  and  beautifully  printed  octavo  volume,  of  about  700 
pages,  with  393  hapdsome  illustrations,  leather.    $3  50. 


GRAHAM  (THOMAS),   F.  R.  S. 

THE  ELEMENTS   OF   INORGANIC   CHEMISTRY,  including  the  Applica- 
tions of  the  Science  in  the  Arts.   New  and  much  enlarged  edition,  by  Henry  Watts  and  Robert 
Bridges,  M.  D.     Complete  in  one  large  and  handsome  octavo  volume,  ot  over  800  very  large 
pages,  with  two  hundred  and  thirty-two  wood-cuts,  extra  cloth.     $5  00. 
^t*^  Part  II.,  completing  the  work  from  p.  431  to  end,  with  Index,  Title  Matter,  &c,  may  be 

had  separate,  cloth  backs  and  paper  sides.    Price  $3  00. 

From  Prof.  E^N.  Horsford,  Harvard  College:        afford  to  be  without  this  edition  of  Prof.  Graham's 
It  has,  in  its  earlier  and  less  perfect  editions,  been    Elements.— Silliman's  Journal,  March,  1858. 

famil'ar  to  me,  and  the  excellence  of  its  plan  and       From  Prof.  Wolcott  Gibbs,  N.  Y.  Free  Academy. 

the  clearness  and^ompletrness  of  its  discussions,        Tne  work  is  an  admirable  one  in  all  respects,  and 

have  long  been  my  admiration.  its  republication  here  cannot  fail  to  exert  a  positive 

No  reader  of  English  works  on  this  science  can    influence  upon  the  progress  of  science  in  this  country. 


GRIFFITH  (ROBERT  E.),  M.  D.,  A.c. 
A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 
ministering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu. 
tists.  Second  Edition,  thoroughly  revised,  with  numerous  additions,  by  Robert  P.  Thomas, 
M.  D.,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large  and 
handsome  octavo  volume,  extra  cloth,  of  650  pages,  double  columns^    $3  75. 


It  was  a  work  requiring  much  perseverance,  and 
when  published  was  looked  upon  as  by  far  the  best 
work  of  its  kind  that  had  issued  from  the  American 
press.  Prof  Thomas  has  certainly  "improved,"  as 
well  as  added  to  this  Formulary,  and  has  rendered  it 
additionally  deserving  of  the  confidence  of  pharma- 
ceutistsand  physicians.— Am.  Journal  of  Pharmacy. 

We  are  happy  to  announce  a  new  and  improved 
edition  of  this,  one  of  the  most  valuable  and  useful 
works  that  have  emanated  from  an  American  pen. 
It  would  do  credit  to  any  country,  and  will  be  found 
of  daily  usefulness  to  practitioners  of  medicine;  it  is 
better  adapted  to  their  purposes  than  the  dispensato- 
ries.— Southern  Med.  and  Surg.  Journal. 

Itis  one  of  the  most  useful  books  a  country  practi- 
tioner can  possibly  have. — Medical  Chronicl*. 


This  is  a  work  of  six  hundred  and  fifty-one  pages, 
embracing  all  on  the  subject  of  preparing  and  admi- 
nistering medicines  that  can  be  desired  by  the  physi- 
cian and  pharmaceutist. —  Western  Lancet. 

The  amountof  useful,  every-day  matter, for  a  prac- 
ticing physician,  is  really  immense.— Boston  Med. 
and  Surg.  Journal. 

This  edition  has  been  greatly  improved  by  the  re- 
vision and  ample  additions  of  Dr  Thomas,  and  is 
now,  we  believe,  one  of  the  most  complete  works 
of  its  kind  in  any  language.  The  additions  amount 
to  about  seventy  pages,  and  no  effort  has  been  spared 
to  include  in  them  all  the  recent  improvements.  A 
work  of  this  kind  appears  to  us  indispensable  to  the 
physician,  and  there  is  none  we  can  more  cordially 
recon.mend. —  N.  Y.  Journal  of  Mediant. 
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GROSS  (SAMUEL  D.),   M.  D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia,  4c. 
Enlarged  Edition.    Preparing  for  early  publication. 
A  SYSTEM  OF  SURGERY  :  Pathological,  Diagnostic,  Therapeutic,  and  Opera- 
tive.    Illustrated  by  over  Twelve  Hundred  Engravings.     Third  edition,  much  enlarged  and 
carefully  revised.   In  two  large  and  beautifully  printed  royal  octavo  volumes.     (In  Press.) 


The  exhaustion  within  five  years  of  two  large  editions  of  so  elaborate  and  comprehensive 
a  work  as  this  is  the  best  evidence  that  the  author  was  not  mistaken  in  his  estimate  of  the 
want  which  existed  of  a  complete  American  System  of  Surgery,  presenting  the  science  in  all  its 
necessary  de'ails  and  in  all  its  branches.  That  he  has  sueeeeded.in  the  attempt  to  supply  this  want 
is  shown" not  only  by  the  rapid  sale  of  the  work,  but  also  by  the  very  favorable  manner  in  which  it 
has  been  received  by  the  organs  of  the  profession  in  this  country  and  in  Europe,  and  by  the  fact  Jhat 
a  translation  is  now  preparing  in  Holland — a  mark  of  appreciation  not  often  bestowed  on  any  scien- 
tific work  so  extended  in  size 

The  author  has  not  been  insensible  to  the  kindness  thus  bestowed  upon  his  labors,  and  in  revising 
the  work  for  a  third  edition  he  has  spared  no  pains  to  render  it  worthy  of  the  favor  with  which  it 
has  been  received.  Every  portion  has  been  subjected  to  close  examination  and  revision  ;  any  defi- 
ciencies apparent  have  been  supplied,  and  the  results  of  recent  progress  in  the  science  and  art  of 
surgery  have  been  everywhere  introduced;  while  the  series  of  illustrations  has  been  still  further 
enlarged,  rendering  it  one  of  the  most  thoroughly  illustrated  works  ever  laid  before  the  profession. 
To  accommodate  these  very  extensive  additions,  the  form  of  the  work  will  be  altered  to  a  royal 
octavo,  so  that  notwithstanding  the  increase  in  the  mattet  and  value  of  the  book,  its  size  wi  I  be  found 
more  convenient  than  before.  Every  care  will  be  taken  in  the  printing  to  render  the  typographical 
execution  unexceptionable,  and  it  is  confidently  expected  to  prove  a  work  in  every  way  worthy  of 
a  place  in  even  the  most  limited  library  of  the  ptactitioner  or  student. 


Has  Dr.  Gross  satisfactorily  fulfilled  this  object? 
A  caieful  perusal  of  his  volumes  enables  us  to  give 
an  answer  in  the  affirmative.  Not  only  has  he  given 
to  the  reader  an  elauorate  and  well-written  account 
of  his  oarn  vast  experience,  but  he  has  not  failed  to 
embody  in  his  pages  the  opinions  and  practice  of 
surgeons  in  this  and  other  countries  of  Europe.  The 
result  has  been  a  work  of  such  completeness,  that  it 
has  no  superior  in  the  systematic  treatises  on  sur- 
gery which  have  emanated  from  English  or  Conti- 
nental authors.  It  has  been  justly  objected  that 
these  have  been  far  from  complete  in  many  essential 
particulars,  many  of  them  having  been  deficient  in 
some  of  the  most  important  points  which  should 
characterize  such  works  Some  of  them  have  been 
elaborate — too  elaborate— wilh  respect  to  certain 
diseases,  while  they  have  merely  glanced  at,  or 
given  an  unsatisfactory  account  of,  others  equally 
important  to  the  surgeon.  Dr.  Gross  has  avoided 
this  error,  and  has  produced  the  most  complete  work 
that  has  yet  issued  from  the  press  on  the  science  and 
practice  of  surgery.  It  is  not,  strictly  speaking,  a 
Dictionary  of  Surgery,  hue  it  gives  to  the  reader  all 
the  information  that  he  may  requkt  for  his  treatment 
of  surgical  diseases.  Having  said  so  much,  it  might, 
appear  superfluous  to  add  another  wjrd;  but  it  is 
only  due  to  Dr.  Gross  to  state  that  he  has  embraced 
the  opportunity  of  transferring  to  his  pages  a  vast 
number  ot  engravings  from  English  and  other  au- 
thors, illustrative  01  the  pathology  and  treatment  i>f 
surgical  diseases.  To  these  are  added  several  hun- 
dred original  wood-cuts.  The  work  altogether  com- 
mends itself  to  the  attention  of  Britibh  surgeons, 
from  whom  it  cannot  fail  to  meet  with  extensive 
patronage. — London  Lancet,  Sept.  1,  1860. 


Of  Dr.  Gross's  treatise  on  Surgery  we  can  say 
no  more  than  that  it  is  the  most  elaborate  and  com- 
plete work  on  this  branch  of  tht  healing  art  which 
has  ever  been  published  in  any  country.  A  sys- 
tematic work,  it  admits  of  no  analytical  review; 
but,  did  our  space  permit,  we  should  gladly  give 
some  extracts  from  it,  to  enable  our  readers  to  judge 
of  the  c'assical  siyle  of  the  author,  and  theexhaust- 
ing  way  in  which  each  subject  is  treated. — Dublin 
Quarterly  Journal  of  Med.  Science. 

The  work  is  so  superior  to  its  predecessors  in 
matter  and  extent,  as  well  as  in  illustrations  and 
style  of  publication,  that  we  can  honestly  recom- 
mend it  as  the  best  work  of  the  kind  to  be  taken 
home  by  the  young  practitioner.— Sot.  Med.  Journ. 

With  pleasure  we  record  the  completion  of  this 
long-anticiptted  work.  The  reputation  which  the 
author  has  for  many  years  sustained,  both  as  a  sur- 
geon and  as  a  writer,  had  prepared  us  to  expect  a 
treatise  of  great  excellence  and  originality;  but  we 
confess  we  were  by  no  means  prepared  tor  the  work 
which  is  before  us — the  most  complete  treatise  upon 
surgery  ever  published,  either  in  this  or  any  other 
country,  and  we  might,  perhaps,  safelvsay,  the 
most  original.  Ther<  is  no  subject  belonging  pro- 
perly to  surgery  which  has  uot  received  from  the 
authoi  a  due  share  of  attention.  Dr.  Groes  has  sup- 
plied a  want  in  surgical  literature  which  has  long 
been  felt  by  practitioners;  he  has  furnished  us  with 
a  complete  practical  treatise  upon  surgery  in  all  its 
departments  As  Anriencins,  we  are  proud  of  the 
achievement;  as  surgeons,  we  are  most  sincerely 
thankful  to  him  for  his  extraordinary  labors  in  our 
behalf. — N.  Y.  Review  and  Buffalo  Med   Journal. 


BY  THE  SAME  AUTHOR. 

ELEMENTS  OF  PATHOLOGICAL  ANATOMY.     Third  edition,  thoroughly 

revised  and  greatly  improved.     In  one  large  and  very  handsome  octavo  volume,  with  about  three 

hundred  and  fifty  beautiful  illustrations,  of  which  a  large  number  are  from  original  drawings, 

extra  cloth.    94  00. 

The  very  rapid  advances  in  the  Science  of  Pathological  Anatomy  during  the  last  few  years  have 
rendered  essential  a  thorough  modification  of  this  work,  with  a  view  of  making  it  a  correct  expo- 
nent of  the  present  state  of»the  subject.  The  very  careful  manner  in  which  this  task  has  been 
executed,  and  the  amount  of  alteration  which  it  has  undergone,  have  enabled  the  author  to  say  that 
"  with  the  many  changes  and  improvements  now  introduced,  the  work  may  be  regarded  almost  as 
a  new  treatise,"  while  the  efforts  of  the  author  have  been  seconded  as  regards  the  mechanical 
execution  of  the  volume,  rendering  it  one  of  the  handsomest  productions  of  the  American  press. 

We  most  sincerely  congratulate  the  author  on  the  We  have  been  favorably  impressed  with  the  gene- 
successful  manner  in-which  he  has  accomplished  his  ral  manner  in  which  Dr.  Gross  has  executed  his  task 
proposed  object.  His  book  is  most  admirably  cal-  of  affording  a  comprehensive  digest  of  the  present 
culated  to  fill  up  a  blank  which  haB  long  been  felt  to  state  of  the  literature  of  Pathological  Anatomy,  and 
exist  in  this  department  of  medical  literature,  and  have  much  pleasure  in  recommending  his  work  to 
as  such  must  become  very  widely  circulated  amongst  our  readers,  as  we  believe  one  well  deserving  of 
all  classes  of  the  profession.—  Dublin  Quarterly]  diligent  perusal  and  careful  study.— Montreal  Med 
Journ.  of  Med.  Science,  Nov.  1857.  |  Ckron.,  Sept.  1857. 

BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  AIR-PAS- 

SAGES.    In  one  handsome  octavo  volume,  extra  cloth,  with  illustrations,    pp.  468.    J2  75. 
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GROSS  (SAMUEL   D.),    M.  D., 
Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia,  &c. 

A  PRACTICAL    TREATISE   ON    THE    DISEASES,    INJURIES,  AND 

™F.?t?t?tItrIaNS«0F  THE  ueinakY  BLADDER,  THE  PBOSTATE  GLAND,  AND 
•11  t        cond  Edition,  revised  and  much  enlarged,  with  one  hundred  and  eighty- 

four  illustrations     In  one  large  and  very  handsome  octavo  volume,  of  over  nine  hundred  pages, 
extra  cloth,  $4  00.  ^ 

Philosophical  in  its  design,  methodical  in  its  ar- 
rangement, ample  and  sound  in  its  practysal  details, 
it  may  in  truth  be  said  to  leave  scarcely  anything  to 
be  desired  on  so  important  a  subject—  Boston  Med. 
«*rf  Svrg  Journal. 

Whoever  will  peruse  the  vast  amount  of  valuable 
practical  information  it  contains,  will,  we  think, 


agree  with  us,  that  there  is  no  work  in  the  English 
language  which  can  make  any 'just  pretensions  to 
be  its  equal. — N.  Y.  Journal  of  Medicine. 

A  volume  replete  with  truths  and  principles  of  th« 
utmost  value  in  the  investigation  of  these  diseases. — 
American  Medical  Journal , 


GRAY  (HENRY),   F.  R.  S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London,  <fcc. 

ANATOMY,  DESCRIPTIVE  AND   SURGICAL.      The  Drawings  by  H.  V. 

Carter,  M.  D.,  late  Demonstrator  on  Anatomy  at  St.  George's  Hospital ;  the  Dissections  jointly 
by  the  Author  and  Dr.  Carter.  Second  American,  from  the  sec>nd  revised  and  improved 
London  edition.  In  one  magnificent  imperial  octavo  volume,  of  over  800  pages,  with  388  large 
and  elaborate  engravings  on  wood.     Price  in  extra  cloth,  $7  00. 

The  speedy  exhaustion  of  a  large  edition  of  this  work  is  sufficient  evidence  that  its  plan  and  exe- 
cution have  been  found  to  prest  nt  superior  practical  advantages  in  facilitating  the  study  of  Anato- 
my- In  presenting  it  to  the  profession  a  second  time,  the  author  has  availed  himself  of  the  oppor- 
tunity to  supply  any  deficiencies  which  experience  in  its  use  had  shown  to  exist,  and  to  oorrect 
any  errors  of  de'ail,  to  which  the  first  edition  of  a  scientific  work  on  so  extensive  and  complicated 
a  science  is  liable.  These  improvements  have  resulted  in  some  increase  in  the  size  of  the  volume, 
while  Iwenty-six  new  wood-cuts  have  been  added  to  the  beautiful  series  of  illustrations  which 
form  so  distinctive  a  feature  of  the  work.  The  American  edition  has  been  passed  through  the  press 
under  the  supervision  of  a  competent  professional  man,  whfl  has  taken  every  care  to  render  it  in 
all  re-pects  accurate,  and  it  is  now  presented,  without  any  increase  of  price,  as  fitted  to  maintain 
and  extend  the  popularity  which  it  has  everywhere  acquired 

With  little  trouble,  the  busy  practitioner  whose 
knowledge  of  anatomy  may  ha  ve  become  obscured  by 
want  of  practice,  may  now  resuscitate  his  former 
anatomical  lore,  and  be  ready  for  any  emergency. 
It  is  to  this  class  of  individuals,  and  not  to  the  stu- 
dent alone,  that  this  work  will  ultimately  tend  to 
be  of  most  incal  •ulable.  advantage,  and  we  feel  sat- 
isfied that  the  library  of  the  medical  man  will  soon 
be  considered  incomplete  in  which  a  cony  of  this 

work  does  not  exist.—  Madras  Quarterly  Journal 
of  Med.  Science,  July,  1861. 
This  edition  is  much  improved  and  enlarged,  and 

contains  several  new  illustrations  by  Dr.  Westma- 

cott.    The  volume  is  a  complete  companion  to  the 

dissecting-room,  and  saves  the  necessity  of  the  stu 

dent  possessing  a  variety  of  "Manuals." — The  Lon- 
don Lancet,  Feb.  9,  1861. 
The  work  before  us  is  one  entitled  to  the  highest 

praise,  nnd  we  accordingly  welcome  it  as  a  valu- 
able addition  to  medical  literature.     Intermediate 

in  fulness  of  detail  between  the  treatises  of  S  lar- 

pey  and  of  Wilson,  its  characteristic  merit  lies  in 

the  number  and   excellence   of  the  engravings  it 

contains.      Most  of  these  are   original,   of    much 

larger  than  ordinary  size,  and  admirably  executed 

The  various  parts  are  also  lettered  after  the  plan 

adopted  in  Holden's  Osteology.     It  would  be  Qiffi- 

cult  to  over-estimate  the  advantages  offered  by  this 

mode  of  pictorial  illusiTation       Bones,  ligaments, 

muscles,  bloodvessels,  and  nerves  are  each  in  turn 

figured,  and  marked  with  their  appropriate  names; 

thus  enabling  the  student  to  ctrnprehend,  at  a  glance, 

what  would  otherwise  often  be  ignored,  or  at  any 

rate,  acquired  only  by  prolonged  and  irksome  ap 


work  of  Mr.  Gray  to  the  attention  of  the  medical 
profession,  feeling  certain  tliat  it  shoujd  be  regarded 
as  one  of  the  must  valuable  contriDutions  ever  made 
to  educational  literature. — N.  Y.  Monthly  Review. 
Dec.  1859. 

In  this  view,  we  regard  the  work  of  Mr.  Gray  as 
far  better  adapted  to  the  wants  of  the  profession, 
ind  especially  of  the  student,  than  any  treatise  on 
matomy  yet  published  in  this  country.  It  is  destined, 
we  believe,  to  supersede  ill  others,  both  as  a  manual 
jf  dissections,  and  a  standard  of  reference  to  tlie 
nudent  of  general  or  relative  anatomy.  —  N.  Y. 
Journal  of  Medicine,  Nov.  1859. 

In  our  judgment,  the  mode  of  illustration  adopted 
in  the  present  volume  cannot  but  present  many  ad- 
vantages to  the  student  of  anatomy.  To  the  zealous 
disciple  of  Vesalius,  earnestly  desirous  of  real  im- 
provement, the  book  will  certainly  be  of  immense 
value;  but,  at  the  same  time,  we  must  also  confess 
Chat  to  those  simply  desirous  of  "cramming"  it 
will  be  an  undoubted  godsend.  The  peculiar  value 
of  Mr.  Gray's  mode  of  illustration  is  nowhere  more 
markedly  evident  than  in  the  chapter  on  osteology, 
and  especially  in  those  portions'which  treat  of  the 
bones.of  the  head  and  of  thsir  development.  The 
study  of  these  parts  is  thus  made  one  of  comparative 
ertse,  if  not  of  positive  pleasure;  and  those  bugbears 
of  the  student,  the  temporal  and  sphenoid  bones,  are 
shorn  of  half  their  terrors.  It  is,  in  our  estimation, 
an  admirableand  complete  text-book  for  the  student, 
and  a  useful  work  of  reference  for  the  practitioner; 
its  pictorial  character  forming  a  novel  element,  to 
which  we  have  already  sufficiently  alluded. — Am. 


plication.    In  conclusion,  we  heartily  commend  the  I  Journ.  Med.  Sci.,  July,  1859 


GIBSON'S  INSTITUTES  AND  PRACTICE  OF 
SURGERY.  Eighth  edition,  improved  and  al- 
tered. With  thirty-fourplntes.  In  twohandsome 
octavo  volumes,  contain  ng  about  1,000  pages, 
leather,  raised  bandi.     S6  50. 

GARDNER'S  MEDICAL  CHEMISTRY,  for  the 
use  of  Students  and  the  Profession.  In  one  roya] 
12mo.  vol.,  cloth,  pp.  396,  with  wood  cuts.     SI. 

GLUGE'S  ATLAS  OF  PATHOLOGICAL  HIS- 
TOLOGY Translated,  with  Notes  and  Addi- 
tions by  Joseph  Leidy,  M.  D.  In  one  volume 
very  large  imperial  quarto,  extra  cloth,  witi  321 
copper  plate  figures,  plain  and  colored,   $4  00. 

HUGHES'  INTRODUCTION  TO   THE   l'RAC- 


TICE  OF  AUSCULTATION  AND  OTHER 
MODES  OF  PHYSICAL  DIAGNOSIS  IN  DIS- 
EASES OF  THE  LUNGS  AND  HEART.  Se- 
cond edition  1  vol.  royal  12mo.,  ex.  cloth,  pp. 
304      SI  00. 

HOLLAND'S  MEDICAL  NOTES  AND  RE- 
FLECTIONS. From  the  third  London  edition. 
In  one  handsome  octavo  volume,  extra  cloth. 
S3  50. 

40R1MF,R'S  SPF.flTAL  ANATOMY  AND  HIS- 
TOLOGY. Kig-hth  edition.  ExtenBiv  >ly  revised 
and  mollified.  In  two  large  octavo  volumes,  ex- 
tra cloth,  of  more  than  1000  pages,  with  over  300 
illustrations.    S6  00. 
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HAMILTON  (FRANK    H.),    M.  D., 

Professor  of  Surgery  in  the  Long  Island  College  Hospital. 

A  PRACTICAL   TREATISE    ON   FRACTURES   AND   DISLOCATIONS. 

Second  edition,  revised  and  improved.  In  one  large  and  handsome  octavo  volume,  of  over  750 
pages,  with  nearly  300  illustrations,  extra  cloth,  85  CO.  (Just  Ready,  May,  lSrJJ.) 
The  earlv  demand  for  a  new  edition  of  this  work  show*  that  it  has  been  successful  in  securing 
the  confidence  of  the  profession  a-  a  standard  authority  for  consultation  and  reference  on  its  import- 
ant and  difficult  subject.  In  egain  passing  it  through  the  press,  the  author  has  taken  the  opportu- 
nity to  revi>e  it  carefully,  dfid  iritroouse  whatever  improvements  have  been  suggested  by  further 
experience  and  observation  An  additional  chapter  on  Gun:shot  Fractures  will  be  found  to  adapt 
it  still  more  fully  to  the  exigencies  of  the  time.  k^ 

Among  the  many  good  workers  atsurgery  of  whom  When  we  say,  however,  that  we  believe  it  will  at 
America  may  dow  boast  rot  the  least  is  Frank  Hast-  once  take  ns  place  as  the  bcsfbook  for  consultation 
in°-s  Hamilton:  and  the  volume  before  us  is  I  we  say  by  the  practitioner  j  and  that  it  will  form  the  most 
itVith  a  pan"  of  wounded  patriotism)  the  best  and  complete,  available,  and  reliable  guide  in  emcrgen- 
handiest  book  on  t.le  subject  in  the  Eiglish  lsn-  ciesof  every  nature  connected  with  itssubjects;  and 
guage  It  is  in  vain  to  attempt  a  review  o(  it;  also  tliat  thestudtnt  of  surgery  may  make  it  hiB  text- 
nearh  as  vain  t<>  seek  for  any  s'ns,  either  of  com-  book  wi'h  entire  confidence,  and  with  pleasure  also, 
missnm  or  omission.  We  have  seen  no  work  on  from  itsagreeUile  and  easy  style—  weihink  our  own 
practical  surgery"  which  we  would  sooner  recom-  opinion  may  be  gathered  as  to  its  value. —  Boston 
mend  to  our "brother  surgeons,  especially  those  of  Medical  and  Surgical  Journal,  March  1,  1S60. 
''  the  services,"  ir  those  whose  practice  lies  in  dis-  >j>ne  worj{  ls  concise,  judicious,  arid  accurate,  and 
triets  where  a  man  has  necessarily  to  rely  on  nis  adapted  to  the  wants  of  the  student,  practiticner, 
own  unaided  resources.  The  practitioner  will  find  an(1  inVestigafor,  honorable  to  the  author  and  to  the 
in  it  directions  for  nearly  every  possible  acioent,  prof^6sitiri  —Chicago  Med.  Journal,  March,  1- 
easily  found  and  comprehended  ;  and  much  pleasant  honor  fo  .fg 

readme  for  h.m  *™™™1  '" 'h%a/'!»  Feb  lil"  author,  b'u  to  the  profession  of  our  country.'   Were 

tionot  hiteutB.-Edtnburgk  Med.  Joum.Feb  Ml.  ™e  to  Myiew  it  ^roughly,  we  could  not  convey  U» 

This  is  a  valuable  contribution  to  the  surgery  of  the  mind  of  ihe   reader  more  forcibly  our  honest 

most  important  affections, ana  is  the  more  welcome,  opinion  expressed  in  the  few  words — we  think  it  the 

inasmuch  as  at  the  present  time  we  do  not  possess  oest  book  ot  its  kind  extant.     Everyman  interested 

a  single  complete  treatise  on  Fractures  and  Dislo-  in  surgery  will  soon  have  this  work  on  his  desk, 

cations  in  the  Knglish  language.   It  hasremained  for  He  who  does  not,  will  be  the  loser.— New  Orleans 

our  American  brother  to  produce  a  complete  treatise  Medical  Hews,  March ;  1SC0. 

upon  the  subject,  and  bring  together  in  aconvenient        j)r   Hamilton  is  fortunate  in  having  succeeded  in 

form  those  alterations  and  improvements  that  have  fi]|jng  the  void,  so  long  felt,  with  what  cannot  fail 

been  made  from  time  to  time  in  (he  treatment  of  these  t()  fo-e  at  once  accepted  as  a  model  monograph  in  some 

atTeerions.     One  great  and  valuable  feature  in  the  regpectS)  and  a  work  of  classical   authority.     We 

work  before- us  is  the  fact  that  it  comprises  all  the  gjn(.ereiy  congratulate  the  profession  of  the  United 

Improvement  introduced  into  the  practice  of  both  States  on  the  appearance  of  such  a  publication  from 

English  and  American  surgery,  and  though  far  from  one  0f  their  number.     We  have  reason  to  be  proud 

omitting  mention  of  our  continental  neighbors,  the  of-  it  ag  an  original  work,  both  in  a  literary  and  sei- 

author  by  no  means  encourages  the  notion— but  too  entific  point  of  view,  and  to  esteem  it  as  a  valuable 

prevalent  in  some  quarters— that  nothing  is  good  ?lljc|e  jn  a  most  difficult  and  important  branch  of 

unless  imported  from  France  or  Germany.      The  gtudy  and  practice.     On  every  account,  therefore, 

latter  half  of  the  work  is  devoted  to  the  considera-  we  nope  triat  it  may  soon  be  widely  known  abroad 

tion  of  the  various  dislocations  and  their  appropri-  ag  an  evidence  of  genuine  progress  on  this  side  of 

ate  treatment,  and  its  merit  is  fully  equal  to  that  of  tne  Atlantic,  and  further,  that  it  may  be  still  more 

the  preceding  portion— The  London  Lancet, May  5,  wldely  known  at  home  as  an  authoritative  teacher 

I860,  from  which  every  one  may  profitably  learn,  and  aa 

It  is  emphatically  the  book  upon  the  subjects  of  affording  an  example  of  honest,  well-directed,  and 

which  it  treats,  and  we  cannot  doubt  that  it  will  untiring  industry  in  authorship  which  every  surgeon 

continue  so  to  be  for  an  indefinite  period  of  time,  may  emulate.—  Am.  Med.  Journal,  April,  I860. 


HODGE  (HUGH    L.),   M .  D., 

Professor  of  Midwifery  and  the  Diseases  of  Women  and  Children  in  the  University  of  Pennsylvania,  Szc. 

ON   DISEASES   PECULIAR   TO  WOMEN,  including  Displacements  of  the 
Uterus.    With  original  illustrations.    In  one  beautifully  printed  octavo  volume,  of  nearly  500 
pages,  extra  cloth.     $3  50. 
We  will  say  at  once  that  the  work  fulfils  its  object    recur — these,  taken  in  connection  with  the  entire 


capitally  well ;  and  we  will  moreover  venture  the 
assertion  that  it  will  inaugurate  an  imn  -»vcd  prac- 
tice throughout  thts  whole  country.  The  secrets  of 
the  author's  success  are  so  clearly  revealed  that  the 
attentive  student  cannot  fail  to  insure*a  goodly  por- 
tion of  similar  success  in  his  own  practice.  It  is  a 
credit  to  all  medical  literature;  and  we  add,  that 
the  physician  who  docs  not  place  it  in  his  library, 
and  who  does  not  faithfully  con  its  pages,  will  lose 
a  vast  deal  of  knowledge  that  would  be  most  useful 
to  himself  and  beneficial  to  his  patients.  It  it  a 
practical  work  of  the  highest  order  of  merit;  and  it 
will  take  rank  as  such  immediately. — Maryland  and 
Virginia  Medical  Journal,  Feb.  1661. 

Tiiis  contribution  towards  the  elucidation  of  the 
pathology  and  treatment  of  some  of  the  diseases 
peculiar  to  women,  cannot  fail  to  meet  with  a  favor 
able  reception  from  the  medical  profession.    The 


competency  of  the  author  to  render  a  correct  ac- 
count of  their  nature,  their  causes,  and  their  appro- 
priate management — his  ample  experience,  his  ma- 
tured judgment,  and  his  perfect  conscientiousness — 
invest  this  publication  with  an  interest  and  value  to 
which  few  of  the  medical  treatises  of  a  recent  date 
can  lay  a  stronger,  if,  perchance,  an  equal  claim. — 
Am.  Journ.  Med.  Sciences,  Jan.  1861. 

Indeed,  although  no  part  of  the  volume  is  not  emi- 
nently deserving  of  perusal  and  study,  we  think  that 
the  nine  chaptt  rs  devoted  to  this  subject,  are  espe- 
cially' so,  and  wt  know  of  no  more  valuable  mono- 
graph upon  the  symptoms,  prognosis,  and  manage- 
ment of  these  annoying  maladies  than  is  conttituted 
by  this  part  of  the  work.  We  cannot  but  regard  it 
as  one  of  the  most  original  and  m  >st  practical  works 
of  the  day;  one  which  every  accoucheur  and  physi- 
cian should   most  carefull)  re  id ;  for  we  are  per- 


charaeter  of  the  particular  maladies  of  which  the  ;  suaded  that  he  will  arise  from  its  perusal  with  new 
work  before  us  treats ;  their  frequency,  variety. and  ideas,  which  will  induct  him  into  a  more  rational 
obscuiity:  the  amount  of  malaise  and  even  of  actual  practice  in  regard  to  many  a  suffering  femile,  who 
suffering  by  which  they  are  invariably  attended;  may  have  placed  her  health  in  his  hands. — Britisk 
their  obstinacy,  the  difficulty  with  winch  they  are  American  Journal,  Feb.  1661. 
overcome,  and  tfceir  disposition  again  and  again  to  I 

The  illustrations,  which  are  all  original,  are  drawn  to  a  uniform  scale  of  one-half  the  natural  sire. 
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HODGE  (HUGH    L.),    M.  D., 

Late  Professor  of  Midwifery,  <£c,  in  the  University  of  Pennsylvania. 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.     In  one  larg6  quarto 

volume  of  over  550  pages,  with  one  hundred  arid  fifty-eight  figures  on  thirty  two  beaut  i  fully  exe- 
cuted lithographic  plates,  and  numerous  wood-cuts  in  the  text.  $14  00.  (Now  Ready.) 
This  work,  embodying  the  results  of  an  extensive  practice  for  more  than  forty  years,  cannot  fail 
to  prove  of  the  utmost  value  to  all  who  are  engaged  in  this  department  of  medicine.  The  author's 
position  as  one  of  the  highest  authorities  on  the  subject  in  this  country  is  well  known,  and  the  fruit' 
of  his  ripe  experience  and  long  observation,  carefully  matured  and  elaborated,  must  serve  as  an 
invariable  text-book  for  the  student  and  an  unfailing  counsel  for  the  practitioner  in  the  emergencies 
which  so  frequently  arise  in  obstetric  practice. 

The  illustrations  will  form  a  novel  feature  in  the  work.  The  lithographic  plates  are  all  original, 
and  to  insure  their  absolute  accuracy  they  have  all  been  copied  from  photographs  taken  expressly 
for  the  purpose.  In  ordinary  obstetrical  plates,  the  positions  of  the  foetus  are  represented  by  dia- 
gram* or  sections  of  the  patient,  which  are  of  course  purely  imaginary,  and  their  correctness  is 
scarcely  more  than  a  matter  of  chance  with  the  artist.  Their  beauty  as  pictures  is  thereby  increased 
without  corresponding  Utility  to  the  student,  as  in  practice  he  must  for  the  most  part  depend  for  his 
diagnosis  upon  the  relative  positions  oi  the  foetal  skull  and  the  pelvic  bones  of  the  mother.  It  is, 
therefore,  desirable  that  the  points  upon  which  he  is  in  future  to  rely,  shou'd  form  the  basis  of  his 
instruction,  and  consequently  in  the  preparation  of  these  illustrations  the  skeleton  has  alone  been 
u«ed,  and  the  aid  of  photography  invoked,  by  which  a  series  of  representations  has  been  seen  re<\  at' 
the  strictest  and  most  rigid  accuracy.  It  is  easy  to  recognize  the  value  thus  added  to  the  very  fuil 
detai's  on  the  subject  of  the  Mechanism  of  Labour  with  which  the  work  abounds 

It  may  be  added  that  no  pains  or  expense  will  be  spared  to  render  the  mechanical  execution  of  the 
volume  worthy  in  every  respect  of  the  character  and  value  of  the  teachings  it  contains. 


HABERSHON  (S.  O.),  M.  D., 

Assistant  Physician  to  and  Lecturer  on  Materia  Medica  and  .Therapeutics  at  Guy's  Hospital,  &.C. 

PATHOLOGICAL  AND   PRACTICAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  CESOPHAGUS,  STOMACH,  CAECUM,  AND  INTES- 
TINES. With  illustrations  on  wood.  In  one  handsome  octavo  volume  of  312  pages,  extra 
cloth     $2  *5. 


HOBLYN  (RICHARD  D.),  M.  D. 
A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.    A  new  American  edition.    Revised,  with  numerous  Additions, 
by  Isaac  Hays,  M.  D.,  editor  of  the  "  American  Journal  of  the  Medical  Sciences."    In  one  large 
royal  12mo.  volume,  cloth,  of  over  500  double  columned  pages.     $1  50. 
To  both  practitioner  and  student,  we  recommend 

this  dictionary  as  being  convenient  in  size,  accurate 

in  definition,  and  sufficiently  full  and  complete  for 


use  ;  embracing  every  department  of  medical  sciencs 
down  to  the  very  latest  date. — Western  Lancet. 


Hoblyn's  Dictionary  has  long  been  a  favorite  with 
ordinary  consultation  -Charleston  Med.  Joum.  U8      lt  is  the  best  bo{)k  of  de£nition8  we  have,  and 

We  know  of  no  dictionary  better  arranged  and  I  ought  always   to  be   upon   the    student's  table.— 
adapted.  It  isnotencuml>ered*vith  the  obsolete  terms  i  Southern  Med.  and  Surg.  Journal. 
of  a  bygone  age,  but  it  contains  all  that  are  now  in  I 


JONES  (T.   WHARTON),   F.  R.  S., 

Professor  of  Ophthalmic  Medicine  and  Surgery  in  University  College,  London,  *c. 

THE  PRINCIPLES  AND  PRACTICE  OF   OPHTHALMIC    MEDICINE 

AND  SURGERY.  With  one  hundred  and  seventeen  illustrations.  Third  and  revised  Ameri- 
can, with  additions  from  the  second  London  edition.  In  one  handsome  octavo  volume,  extra 
cloth,  of  455  pages.     $3  00. 

Seven  years  having  elap-ed  since  the  appearance  of  the  last  edition  of  this  standard  work,  very 
considerable  additions  have  been  found  necessary  to  adapt  it  thoroughly  to  the  advance  of  ophthal- 
mic science.  The  introduction  of  the  ophthalmoscope  has  resulted  in  adding  greatly  to  our  know- 
ledge of  the  pathology  of  the-diseases  of  the  eye,  particularly  of  its.  more  deeply  seated  tissues,  and 
corresponding  improvements  in  med  eal  treatment  and  operative  procedures  have  been  introduced. 
All  these  matters  the  editor  has  endeavoured  to  add,  bearing  in  mind  the  character  of  the  volume  as  a 
condensed  and  practical  manual.  To  accommodate  this  unavoidable  increase  in  the  size  of  the  work, 
its  form  has  been  changed  from  a  duodecimo  to  an  octavo,  and  it  is  presented  as  worthy  a  continu- 
ance of  the  favour  which  has  been  bestowed  on  former  editions. 

A  complete  series  of  "test-types"  for  examining  the  accommodating  power  of  the  eye,  will  be 
found  an  important  and  useful  addition. 


JONES  (C.  HAND  FIELD),  F.  R.  S.,  &   EDWARD   H.   SIEVEKING,   M.D., 

Assistant  Physicians  and  Lecturers  in  St.  Mary's  Hospital,  London. 

A  MANUAL  OF  PATHOLOGICAL   ANATOMY.    First  American  Edition, 

Revised.     With  three  hundred  and  ninety-seven  handsome  wood  engravings.    In  one  large  and 

beautiful  octavo  volume  of'nearly  750  pages,  extra  cloth.     $3  50. 

As  a  concise  text-book,  containing,  in  a  condensed  obliged  to  glean  from  a  great  number  of  monographs, 
form,  a  complete  outline  tit  what  is  known  in  the  I  and  the  field  was  so  extensive  that  but  few  cultivated 
domain  of  Pathological  Anatomy,  it  is  perhaps  the  it  with  any  degree  of  success.  As  a  simple  work 
best  work  in  the  English  language.  Its  great  merit  ,  of  reference,  therefore,  it  is  of  great  value  to  the 
consists  in  its  completeness  and  brevity,  and  in  this  student  of  pathological  anatomy,  and  should  be  in 
respect  it  supplies  a  great  desideratum  in  our  lite-  every  physician's  library. — Western  Lancet. 
rature.    Heretofore  the  student  of  pathology  was  | 
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KIRKES  (WILLIAM  SENHOUSE),   M.D., 
Demonstrator  of  Morbid  Anatomy  at  St.  Bartholomew's  Hospital,  Sec. 

A    MANUAL    OF    PHYSIOLOGY.      A  new  American,  from  the  third  and 

improved  London  edition.     With  two  hundred  illustrations.    In  one  large  and  handsome  royal 
12mo.  volume,  extra  cloth,     pp.  586.     $2  00. 


This  is  a  new  and  very  much  improved  edition  of 
Dr.  Kirkes'  well-known  Handbook  of  Physiology. 
It  combines  conciseness  with  completeness,  and  is, 
therefore,  admirably  adapted  for  consultation  by  the 
busy  practitioner. — Dublin  Quarterly  Journal. 

One  of  the  very  best  handbooks  of  Physiology  wt 
possess — presenting  just  such  an  outline  of  the  sci- 
ence as  the  student  requires  during  liis  attendance 
upon  a  course  of  lectures,  ot  for  reference  whilsl 
preparing  for  examination—  Am.  Medical  Journal 

Its  excellence  is  in  its  compactness,  its  clearness, 


and  its  carefully  cited  authorities.  It  is  the  most 
convenientoftext-books  Thesegentlemen,  Messrs. 
Kirkes  anil  Paget,  have  the  gift  of  telling  us  what 
we  want  to  know,  without  thinking  it  necessary 
to  tell  us  all  they  know. — Boston  Med  and  Surg. 
Journal. 

I 
For  the  student  beginning  this  study,  and  the 
practitioner  who  has  but  leisure  to  refresh  hia 
memory,  this  book  is  invaluable,  as  it  contains  all 
that  it  is  important  to  know. — Charleston  Mid. 
Journal. 


KNAPP'S  TECHNOLOGY  ;  or,  Chemistry  applied 
to  the  Arts  and  to  Manufactures.  Edited  by  Dr. 
Ronalds,  Dr.  Richardson,  and  Prof.  W.  R. 
Johnson.  In  twohandsomi  8vo.  vols  .extra cloth, 
with  about  500  wood- engravings.    $6  00. 


LAYCOPK'S  LECTURES  ON  THE  PRINCI- 
PLES AND  METHODS  OF  MEDICAL  OB- 
SERVATION AND  RESEARCH.  For  the  Use 
of  Advanced  Students  and  Junior  Practitioners. 
In  one  royal  12mo.  volume,  extra  cloth.  Price  $1. 


LALLEMAND  AND  WILSON. 
A    PRACTICAL    TREATISE    ON    THE    CAUSES,    SYMPTOMS,    AND 

TREATMENT  OF  SPERMATORRHOEA.     By  M.  Lallemand.    Translated  and  edited  by 

Henry  J    McDotjrall.     Third  American  edition.    To  which  is  added ON  DISEASES 

OF  THE  VESICUL^E  SEMINALES;  and  their  associated  organs.  With  special  refer- 
ence to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral  Mucous  Membrane.  By  Marris 
Wilson,  M.  D.  •  In  one  neat  octavo  volume,  of  about  400  pp.,  extra  cloth.  $2  50. 


LA   ROCHE  (R.),    M.  D.,  &c. 
YELLOW  FEVER,  considered  in  its  Historical,  Pathological,  Etiological,  and 

Therapeutical  Relations.  Including  a  Sketch  of  the  Disease  as  it  has  occurred  in  Philadelphia 
from  1699  to  1854,  with  an  examination  of  the  connections  between  it  and  the  fevers  known  under 
the  same  name  in  other  parts  of  temperate  as  well  as  in  tropical  regions.  In  two  large  and 
handsome  octavo  volumes  of  nearly  1500  pages,  extra  cloth.     $7  00. 


From  Professor  S.  H.  Dickson,  Charleston,  S.  C, 
September  18,  1855. 

A  monument  of  intelligent  and  well  applied  re- 
search, almost  without  example.  It  is,  indeed,  in 
itself,  a  large  library,  and  is  destined  to  constitute 
the  special  resort  as  a  book  of  reference,  in  the 
subject  of  which  it  treats,  to  all  future  time. 

We  have  not  time  at  present,  engaged  as  we  are, 
by  day  and  by  night,  in  the  work  of  combating  this 
very  disease,  now  prevailing  in  our  city,  to  do  more 
than  give  this  cursory  notice  of  what  we  consider 
as  undoubtedly  the  most  able  and  erudite  medical 
publication  our  country»has  yet  produced  But  in 
view  of  the  startling  fact,  that  this,  the  most  malig- 


nant and  unmanageable  disease  of  modern  times, 
has  for  several  years  been  prevailing  in  our  country 
to  a  greater  extent  than  ever  before;  that  it  is  no 
longer  confined  to  either  large  or  small  cities,  but 
penetrates  country  villages,  plantations,  and  farm- 
houses; that  it  is  treat#d  with  scarcely  better  suc- 
cess now  than  thirty  or  forty  years  ago;  that  there 
is  vast  mischief  done  by  ignorant  pretenders  to  know- 
ledge in  regard  to  the  disease,  and  in  view  of  the  pro- 
bability that  a  majority  of  southern  physicians  will 
be  called  upon  to  treat  the  disease,  we  trust  that  this 
able  and  comprehensive  treatise  will  be  very  gene- 
rally read  in  the  south. — Memphis  Med.  Recorder. 


BY  THE  SAME  AUTHOR. 


PNEUMONIA ;  its  Supposed  Connection,  Pathological  and  Etiological,  with  Au- 
tumnal Fevers,  including  an  Inquiry  into  the  Existence  and  Morbid  Agency  of  Malaria.  In  one 
handsome  octavo  volume,  extra  cloth,  of  500  pages.    §3  00. 


LAWRENCE  (W.),  F.  R.  S.,  «tc. 
A  TREATISE   ON   DISEASES   OF   THE    EYE.     A    new  edition,  edited, 

with  numerous  additions,  and  243  illustrations,  by  Isaac  Hays,  M.  D.,  Surgeon  to  Will's  Hospi- 
tal, &c.  In  one  very  large  and  handsome  octavo  volume,  of  950  pages,  strongly  bound  in  leather 
with  raised  bands.    $8  00. 


LUDLOW  (J.   L.),   M.  D. 
A  MANUAL   OF    EXAMINATIONS   upon   Anatomy,   Physiology,   Surgery, 

Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and  Therapeutics.  To 
which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised  and  greatly  extended 
and  enlarged.  With  370  illustrations.  In  one  handsome  royal  12mo.  volume,  ol  816  large 
page.-,  extra  cloth,  $3  00. 

We  know  of  no  better  companion  for  the  student  I  crammed  into  his  head  by  the  various  professors  to 
during  the  hours  spent  in  the  lecture  room,  or  to  re-  whom  he  is  compelled  to  listen.— Western  Lanctt. 
fresh,  at  a  glance,  his  memory  of  the  various  topics  |  May,  1857. 
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LEHMANN  (C.  G.) 
PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edition  by 
/  George  E  Day,  M.  D.,  F.  R.  S.,  &c,  edited  by  R.  E.  Rogers,  M.  D.,  Professor  of  Chemistry 
in  the  Medical  Department  of  the  University  of  Pennsylvania,  with  illustrations  selected  from 
Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Complete  in  two  large 
and  handsome  octavo  volumes,  extra  cloth,  containing  1200  pages,  with  nearly  two  hundred  illus- 
trations.    $6  00. 

The  work  of  Lehmann  stands  unrivalled  as  the  I      The  most  important  contribution  as  yet  made  to 
most  comprehensive  book  of  reference  and  informa-  |  Physiological  Chemistry. — Am.  Journal  Med.  Sec- 
tion extant  on  everv  branch  n(  the  subject  on  which  I  tnces,  Jan.  1856. 
it  treats. — Edinburgh  Journal  of  Medicai  Science.  \ 

BY  THE  SAME  AUTHOR. 

MANUAL  OF  CHEMICAL   PHYSIOLOGY.      Translated  from  the  German, 

with  Notes  and  Additions,  by  J-  Cheston  Morris,  M.  D.,  with  an  Introductory  Essay  on  Vital 
Force,  by  Professor  Samuel  Jackson,  M.  D.,  of  the  University  of  Pennsylvania.  With  illus- 
trations on  wood.    In  one  very  handsome  octavo  volume, extra-cloth,  of  336  pages.    $2  25. 


LYONS  (ROBERT    D.>,    K.  C.  C., 
Late  Pathologist  in-chief  to  the  British  Army  in  the  Crimea,  &c. 

A  TREATISE  ON  FEVER;  or,  selections  from  a  course  of  Lectures  on  Fever. 

Being  part  of  a  course  of  Theory  and  Practice  of  Medicine.     In  one  neat  octavo  volume,  of  362 

pages,  extra  cloth;  $2  25.     (Just  Issued.) 

This  is  an  admirable  work  upon  the  most  remark-  1  Lyons'  work  on  Fevtr  to  the  attention  of  the  pro- 
alile  anil  most  important  class  of  diseases  to  whicl  fession.  It  is  a  work  which  cannot  fail  to  enhance 
mankind  are  liable. — Med.  Journ.  of  N.  Carolina  the  author's  previous  well-earned  reputation,  as  a 
May,  1861.  filigent,  careful,  and  accurate  observer. — British 

We  have  great  pleasure  in  recommending  Dr.  |  Med-  Journal,  March  2,  1861. 


MEIGS  (CHARLES   D.),  M.  D., 
Lately  Professor  of  Obstetrics,  <kc.  in  the  Jefferson  Medical  College,  Philadelphia. 

OBSTETRICS :   THE  SCIENCE  AND  THE  ART.     Fourth  edition,  revised 

and  improved.    With  one  hundred  and  twenty-nine  illustrations.  In  one  beautifully  printed  octavo 
volume,  of  seven  hundred  and  thirty  large  pages,  extra  cloth,  $4  50. 

From  the  Author's  Preface. 

"  fn  this  edition  I  have  endeavored  to  amend  the  work  by  changes  in  its  form  ;  by  careful  cor- 
rections of  many  expressions,  and  by  a  few  omissiuns  and  some  additions  as  to  the  text. 

"  The  Student  will  find  that  I  have  reca>t  the  article  on  Placenta  Praevia,  which  I  was  led  to  do 
out  of  my  desire  to  notice  certain  new  modes  of  treatment  which  I  regarded  as  not  only  ill  founded 
as  to  ihe  philosophy  of  our  department,  but  dangerous  to  ihe  people. 

"  In  changing  the  form  of  my  work  by  dividing  it  into  paragraphs  or  sections,  numbered  from  1 
to  959,  I  thought  to  present  to  the  reader  a  common-place  book  of  the  whole  volume  Such  a  table 
of  contents  ought  to  prove  both  convenient  and  useful  to  a  Student  while  attending  public  lectures." 

A  work  which  has-  enjoyed  so  extensive  a  reputation  and  has  been  received  with  such  general 
favor,  requires  only  the  a*surance  that  the  author  has  labored  assiduously  to  embody  in  his  new 
edition  whatever  has  been  found  necessary  to  render  it  fully  on  a  level  with  the  most  advanced 
state  of  the  subject.  Both  as  d  textbook  for  the  student  and  a>  a  reliable  work  of  reference  for 
the  practitioner,  it  is  therefore  to  be  hoped  that  the  volume  will  be  found  worthy  a  continuance  of 
the  confidence  reposed  in  previous  editions. 

by  the  same  author.    (Just  Issued.) 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.  A  Series  of  Lec- 
tures to  his  Class.  Fourth  and  Improved  edition.  In  one  large  and  beautifully  printed  octave 
volume,  extra  cloth,  of  over  700  pages.       $4  50. 

1  n  other  respects,  in  our  estimation,  too  much  can-  l  which  cannot  fail  to  recommend  the  volume  to  the 
not  be  said  in  praise  of  this  work.     It  axiunds  with  I  ittention  of  the  reader. — Ranking'!  Abstract. 
beautiful  passages,  and  for  conciseness,  for  origin-        . .  '     -  •..-■■.."-    *   ."■ 

ality,  and  for  all  that  is  commendable  in  a  work  on  It  contains  a  vast  amount  of  practical  know  edge, 
the  diseases  of  females,  it  ,8  not  excelled,  and  pro-  'V  °™  who  has  accurately  observed  and  retained 
bably  not  equalled  in  the  English  language'.  On  the  'he  experience  of  many  years.-Di^n  Quarter^ 
whole,  we  know  of  no  worn  on  the  diseases  of  wo-  j  ■'"    rn 

men  which  we  can  so  cordially  commend  to  the'  Full  of  important  matter,  conveyed  in  a  ready  and 
student  ;.nd  practitioneras  the  one  before  us.— Ohio  [  agreeaole  manner.— St.  Louis  Med.  and  Surg.  Jour. 
Med.  and  Surg.  Journal. 

The  body  of  the  book  is  worthy  of  attentive  con- 
sideration, and   is  evidently   the  production  of  a 


clever,  thoughtful,  and  sagacious  physician.  Dr 
Meigs's  letters  on  the  diseases  of  the  external  or- 
gans, contain  many  mteres'ing  and  rare  cases,  and 
many  instructive  observations.  We  take  our  leave 
of  Dr  Meigs,  with  a  high  opinion  of  his  talents  and 
originality.—  The  British  and  Foreign  Medico-Chi 
rurgical  Review. 

Every  chapter  is  replete  with  practical  instruc- 
tion, and  bears  the  impress  of  being  the  composition 


There  is  an  off-hand  fervor,  aglow,  and  a  warm- 
heartedness infecting  the  effjrt  of  Dr.  Meigs,  which 
is  entirely  captivating,  and  which  absolutely  hur- 
ries the  reader  through  from  beginning  to  end.  Be- 
sides, the  book  teems  with  solid  instruction,  and 
a  shows  the  very  highest  evidence  of  ability,  viz., 
the  clearness  with  which  the  information  is  pf9k 
aented.  We  know  of  no  better  test  of  one's  under- 
itanding  a  subject  than  the  evidence  of  the  power 
if  lucidly  explaining  it.  The  most  elementary,  as 
veil  as  the  obscurest  subjects,  under  the  pencil  of 


°rof    Meigs,  are  isolated  and  made  to  stand  out  in 
sucfl  bold  reliel,  as  to  pun 
upon  the  mind  and   memi 
scrip tionoi  symptoms,  and  in  the  rules  for  diagnosis,  I  Charleston  Med.  Journal. 


of  anacute  and  experienced  mind      There  is  a  terse-    sucfl  bold  reliel,  as  to  produce  distinct  impressions 
ness,  and  at  the  same  time  an  accuracy  in  his  de-  i  upon  the  mind  and   memory  of  the  reader.  —  Tkt 
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MEIGS  (CHARLES  D.l.M.  D., 
Lately  Professor  of  Obstetrics,  &c,  in  Jefferson  .Medical  College,  Philadelphia. 

ON    THE    NATURE,    SIGNS,    AND    TREATMENT    OF    CHILDBED 

FEVER.     In   a  Series  of   Letters  addressed  to  the  Students  of  his  Class.     In  one  handsome 

octavo  volume,  extra  cloth,  ol  365  pages.     S"2  On. 

The  instructive  and  interesting  author  of  this  lectable  book.  *  *  *  This  treatise  upon  child- 
work,  whose  previous  labors  have  placed  his  coun-  bed  fevers  will  have  an  extensive  sale,  being  des- 
trymen  under  deep  and  abiding  obligations,  again  tined,  as  it  deserves,  to  find  a  place  in  the  library 
challenges  their  admiration  in  the  fresh  and  vigor  of  every  practitioner  who  scorns  tofag  in  the  rear. — 
ous.  attractive  and  racy  pages  before  us.    llisa.de-     Nashville  Journal  of  Medicine  and  Surgery. 

BY   THE   SAME    AUTHOR;    WITH  COLORED  PLATES 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

OF  THE  UTERUS.     With  numerous  plates,  drawn  and  colored  from  nature  in  the  highest 
style  ol  art.    In  one  handsome  octavo  volume,  extra  cloth.    86  fO 


MACLISE   (JOSEPH),    SURGEON. 
SURGICAL  ANATOMY.     Forming  one  volume,   very  large  imperial  quarto, 

With  sixty-eight  large  and  splendid  Plates,  drawn  in  the  best  style  arid  beautifully  colored.  Con- 
taining one  hundred  and  ninety  Figures,  many  of  them  the  size  of  Wife.  Together  with  copious 
and  explanatory  letter-press.  Strongly  and  handsomely  bound  in  extra  cloth,  being  one  of  the 
cheapest  and  best  executed  Surgical  works  as  yet  issued  in  this  country.    Si  3  00. 

Gentlemen  preparing  for  service  in  the  field  or  hospital  will  find  these  plates 
of  the  highest  practical  value,  either  for  consultation  in  emergencies  or  to  refresh 
their  recollection  of  the  dissecting  room. 

*,*  The  size  of  this  work  prevents  it*  transmi-sion  throush  the  post-office  as  a  whole,  but  those 
who  desire  to  have  copies  forwarded  by  mail,  can  receive"  them  in  five  parts,  done  up  in  stout 
wrappers.     Price  Sll  00. 

One  of  the  greatest  artistic  triumphs  of  the  age  [  A  work  which  has  no  parallel  in  point  of  accu- 
tn  Surgical  Anatomy. — British  American  Medical  racy  and  cheapness  in  the  English  language. — N.  Y. 
Journal.  Journal  of  Medicine. 

No  practitioner  whose  means  will  admit  should        We  are  extremely  gratified   to  announce  to  ths 

fail  to  possess  it.— Ranking'*  Abstract.  profession  the  completion  of  this  truly  magnificent 

Too  much  cannot   be  said  in  Us  praise;  indeed,     work,  which,  as  a  whole,   certainly   stands   unri- 

we  have  not  language  to  do  it  justice.— Ohio  Medi-    vailed,   both   for  accuracy  of  drawing,  beauty   of 

coloring,  and  all  the  requisite  explanations  of  ths 
subject  in  hand. — The  New  Orleans  Medical  and 
Surgical  Journal. 

This  is  by  far  the  ablest  work  on  Surgical  Ana- 
tomy that  has  come  under  onr  observation.  W« 
know-of  no  other  woTk  that  would  justify   a   stu- 


tal  and  Surgical  Journal 

The  most  accurately  engraved  and  beautifully 
colored  plates  we  have  ever  seen  in  an  American 
book — one  of  the  best  and  cheapest  surgical  works 
ever  published.— Buffalo  Medical  Journal. 

It  is  very  rare  that  so  elegantly  printed,  so  well 


illustrated,  and  so  useful   a  work,  is   offered  at  so    t,.ent>  in   an,y  degree,  for   neglect  of  actual  dissec 


moderate  a  price. — Charleston  Medical  Journal. 

Its  plates  can  boast  a  superiority  which  places 
them  almost  beyond  the  reach  of  competition-. — Medi- 
tal  Examiner. 

Country  practitioners  will  find  these  plates  of  im- 
mense value.— S.  Y.  Medical  Gazette. 


tion.  In  those  sudden  emergencies  that  so  often 
arise,  and  which  require  theinstantaneouscommand 
of  minute  anatomical  knowledge,  a  work  of  this  kind 
keeps  the  details  of  the  dissecting-room  perpetually 
fresh  in  the  memory. — The  Western  Journal  of  Medi- 
cine and  Surgery. 


MILLER  (HENRY),  M.  D., 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  University  of  Louisville 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS,  &c. ;  including  the  Treat- 

ment  of  Chronic  Inflammation  of  the  Cervix  and  Body  of  the  Uterus  considered  as  a  frequent 
cause  of  Abortion.  With  about  one  hundred  illustrations  'on  wood.  In  one  very  handsome  oc- 
tavo volume,  of  over  600  pages,  extra  cloth.     $3  75. 


We  congratulate  the  author  that  the  task  is  done. 
We  congratulate  him  that  he  has  given  to  the  medi- 
cal public  a  work  which  will  secure  for  him  a  high 
and  permanent  position  among  the  standard  autho- 
rities on  the  principles  and  practice  of  obstetrics. 
Congratulations  are  not  less  due  to  the  medical  pro- 
fession of  this  country,  on  the  acquisition  of  a  trea- 
tise embodying  the  results  of  the  studies,  reflections, 
and  experience  of  Prof.  Miller. — Buffalo  Medical 
Journal. 

In  fact,  thisvolumemust  take  its  place  among  the 
standard  systematic  treatises  on  obstetrics  ;  a  posi- 


tion to  which  its  merits  justly  entitle  it— The  Cin- 
cinnati Lancet  and  Observer. 

A  most  respectable  and  valuable  addition  to  our 
home  medical  literature,  and  one  reflecting  credit 
alike  on  the  author  and  the  institution  townieh  he 
is  attached.  The  student  will  find  in  this  work  a 
most  useful  guide  to  his  studies;  the  country  prac- 
titioner, rusty  in  his  reading,  can  obtain  from  its 
pages  a  fair  resume  of  the  modern  literature  of  the 
science;  and  we  hope  tosee  this  American  produc- 
tion  generally  consulted   by   the    profession V«. 

Med.  Journal. 


MACKENZIE   (W.),    M.D., 
Surgeon  Oculist  in  Scotland  in  ordinary  to  Her  Majesty,  4.c  tc 

A  PRACTICAL   TREATISE  ON   DISEASES   AND  INJURIES  OF   THE 

EYE.  To  which  is  prefixed  an  Anatomical  Introduction  explanatory  of  a  Horizontal  Section  of 
the  Human  Eyeball,  by  Thomas  Wharton  Jones,  F.  R.  S.  From  the-Fourth  Revised  and  En- 
larged London  Edition.  With  Notes  and  Additions  by  Adpinell  Hewson,  M.  D.,  Surgeon  to 
Wills  Hospital,  kc.  kc.  In  one  very  large  and  handsome  octavo  volume,  extra  cloth,  with  plates 
and  numerous  wood-cuts.     $6  00.  v 

The  treatise  of  Dr.  Mackenzie  indisputably  holds  I  We  consider  it  theduty  of  every  one  who  has  the 
the  first  place,  and  forms  in  respect  oi  learning  and  love  of  his  profession  and  the  welfare  of  his  patient 
research,  an  Encyclopaedia  unequalled  in  extent  by  I  at  heart,  to  make  himself  familiar  with  this  the  most 
any  other  work  of  the  kind  eitherEnghsh  or  foreign.  I  complete  work  in  the  Enelish  language  upon  thedis- 
-Dxxon  on  Diseases  of  lAi  Eye.  eases  of  the  eye— Med.  Times  and  Sazettt 
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MILLER  (JAMES),  F.  R.  S.  E., 
•  Professor  of  Surgery  in  the  University  of  Edinburgh,  &c. 

PRINCIPLES  OF  SURGERY.     Fourth  American,  from  the  third  and  revised 

Edinburgh  edition.    In  one  large  and  very  beautiful  volume,  extra  cloth,  of  700  pages,  with 
two  hundred  and  forty  illustrations  on  wood.    $3  75. 

BY   THE  SAME   AUTHOR. 

THE   PRACTICE   OF   SURGERY.      Fourth  American  from  the  last  Edin- 

burgh  edition.     Revised  by  the  American  editor.    Illustrated  by  three  hundred  and  sixtv-four 
engravings  on  wood.     In  one  large  octavo  volume,  extra  cloth,  of  nearly  700  pages.     $3  75. 


No  encomium  of  ours  could  add  to  the  popularity 
of  Miller's  Surgery.  Its  reputation  in  this  country 
is  unsurpassed  by  that  of  any  other  work,  and,  when 
taken  in  connection  with  the  author's  Principles  of 
Surgery,  constitutes  a  whole,  without  reference  to 
which  no  conscientious  surgeon  would  be  willing  to 
practice  his  art.  —  Southern  Med.  and  Surg.  Journal. 

It  is  seldom  that  two  volumes  have  ever  made  so 
profound  an  impression  in  so  short  a  time  as  the 
"  Principles"  and  the  "  Practice"  of  Surgery  by 
Mr.  Miller — or  so  richly  merited  the  reputation  they 
have  acquired.  The  author  is  an  eminently  sensi- 
ble, practical,  and  well-informed  man,  who  knows 
exactly  what  he  is  talking  about  and  exactly  how  to 
talk  it. — Kentucky  Medical  Recorder. 

By  the  almost  unanimous  voice  of  the  profession, 


his  works,  both  on  the  principles  and  practice  of 
surgery  have  been  assigned  thehighest  rank.  If  we 
were  limited  to  but  one  work  on  surgery,  that  one 
should  be  Miller's,  as  we  regard  it  as  superior  to  all 
others. — St.  Louis  Med.  and  Surg.  Journal. 

The  author  has  in  this  and  his  "  Principles,"  pre- 
sented to  the  profession  oneof  the  most  complete  and 
reliable  systems  of  Surgery  extant.  His  style  of 
writing  is  original,  impressive,  and  engaging,  ener- 
getic, concise,  and  lucid.  Few  have  the  faculty  of 
condensing  so  much  in  small  space,  and  at  the,.same 
time  so  persistently  holding  theattention.  Whether 
as  a  text-book  tor  students  or  a  book  of  reference 
for  practitioners,  it  cannot  be  too  strongly  recom- 
mended*—  Southern  Journal  of  Med.  and  Physical 
Sciences. 


MORLAND  (W.  W.),    M.   D., 

Fellow  of  the  Massachusetts  Medical  Society,  <kc. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their  Diagnosis, 


Pathology,  and  Treatment.     With  illustrations 
about  600  pages,  extra  cloth.     $3  50. 

Taken  as  a  whole,  we  can  recommend  Dr.  Mor- 
land's  compendium  as  a  very  desirable  addition  to 
the  library  of  every  medical  or  surgical  practi- 
tioner.— Brit,  and  For.  Med.-Chir.  Rev.,  April,  1859. 

Every  medical  practitioner  whose  attention  has 
been  to  any  extent  attracted  towards  the  class  of 
diseases  to  which  this  treatise  relates,  must  have 
often  and  sorely  experienced  the  want  of  some  full, 
yet  concise  recent  compendium  to  which  he  could  I 


In  one  large  and  handsome  octavo  volume,  of 

refer.  This  desideratum  has  been  supplied  by  Dr. 
Nlorland,  and  it  has  been  ably  done.  He  has  placed 
before  us  a  full,  judicious,  and  reliable  digest. 
Each  subject  is  treated  with  sufficient  minuteness, 
yet  in  a  succinct,  narrational  sty»le,such  as  to  render 
the  woric  one  of  great  interest,  and  one  which  will 
prove  in  the  highest  degree  useful  to  the  general 
practitioner. — N.  Y.  Journ.  of  Medicine, 


BY  THE  SAME  AUTHOR. 


THE  MORBID  EFFECTS  OF  THE   RETENTION  IN  THE   BLOOD  OF 

THE  ELEMENTS  OF  THE  URINARY;  SECRETION.  Being  the  Dissertation  to  which  the 
Fiske  Fund  Prize  was  awarded,  July  11,  1861.  In  one  small  octavo  volume,  83  pages,  extra 
cloth.    75  cents. 


MONTGOMERY  (W.  F.),   M.  D.,  M.  R.  I.  A.,  Sic, 

Professor  of  Midwifery  in  the  King  and  Queen's  College  of  Physicians  in  Ireland,  &c. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREGNANCY. 

With  some  other^apers  on  Subjects  connected  with  Midwifery.  From  the  second  and  enlarged 
English  edition.  With  two  exquisite  colored  plates,  and  numerous  wood-cuts.  In  one  very 
handsome  octavo  volume,  extra  cloth,  of  nearly  600  pages.     $3  75. 


A  book  unusually  rich  in  practical  suggestions. — 
Am.  Journal  Med.  Sciences,  Jan.  1857. 

These  several  subjects  so  interesting  in  them- 
selves, and  so  important,  every  one  of  them,  to  the 
most  delicate  and  precious  of  social  relations,  con- 
trolling often  the  honor  and  domestic  peace  of  a 
family,  the  legitimacy  of  offspring,  or  the  life  of  its 
parent,  are  all  treated  with  an  elegance  of  diction, 
fulness  of  illustrations,  acutenessand  justice  of  rea- 
soning, unparalleled  in  obstetrics,  and  unsurpassed  in 
medicine.    The  reader's  interest  can  never  flag,  so 


fresh,  and  vigorous,  and  classical  is  our  author's 
style;  and  one  forgets,  in  the  renewed  charm  of 
°!very  page,,  that  it,  and  every  line,  and  every  word 
has  been  weighed  and  reweiglied  through  years  of 
preparation  ;  that  this  is  of  all  others  the  book  of 
Obstetric  Law,  on  each  of  its  several  todies ;  on  all 
points  connected  with  pregnancy,  to  be  everywhere 
received  as  a  manual  of  special  jurisprudence,  at 
once  announcing  fact,  affording  argument,  establish- 
ing precedent,  and  governing  alike  the  juryman,  ad- 
vocate, and  judge. —  N.  A.  Med.-Chir.  Review. 


MOHR  (FRANCIS),  PH.  D.,  AND  REDWOOD  (TH  EOPH  I  LUS). 
PRACTICAL    PHARMACY.     Comprising  the  Arrangements,  Apparatus,  and 

Manipulations  of  the  Pharmaceutical  Shop  and  Laboratory.  Edited,  with  extensive  Additions, 
by  Prof.  William  Procter,  of  the  Philadelphia  College  of  Pharmacy.  In  one  handsomely 
printed  octavo  volume,  extra  cloth,  of  570  pages,  with  over  500  engravings  on  wood.     54 


00. 


MAVNE'S  DISPENSATORY  AND  THERA- 
PEUTICAL REMEMBRANCER.  With  every 
Practical  Formula  contained  in  the  three  British 
Pharmacopoeias.  Edited,  with  the  addition  of  the 
Formulae  of  the  U.  S.  Pharmacopoeia,  by  R.  E. 
SsivriTH,M.D    1  12mo.  vol.  ex. cl. ,300pp.  75  c. 


MALGAIGNE'S  OPERATIVE  SURGERY,  based 
on  Normal  and  Pathological  Anatomy.  Trans- 
lated from  the  French  by  Frederick  Bhutan, 
A.  B.,M.  D.  With  numerous  illustrations  on  wood. 
In  one  handsome  octavo  volume,  extra  cloth,  of 
nearly  six  hundred  pages.    $2  50. 
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NEILL  (JOHN),   M.  D., 

Surgeon  to  thePenn8ylvaniaHospital,&c.;  and  » 

FRANCIS   GURNEY    SMITH,    M.D., 
Professor  of  Institutes  of  Medicine  in  the  Pennsylvania  Medical  College. 

AN  ANALYTICAL   COMPENDIUM    OF   THE    VARIOUS    BRANCHES 

OF  MEDICAL  SCIENCE;  for  the  Use  and  Examination  of  Students.     A  new  edition,  revised 

and  improved.     In  one  very  large  and   hand>ome!y   printed   royal   12mo.  volume,  of  about  one 

thou-and  pases,  with  374  wood-cuts,  extra  cloth,  S3  50.     Strongly  bound  in  leather,  with  raised 

bands.     54  c0. 

This  work  is  again  presented  as  eminently  worthy  of  the  favor  with  which  it  has  hitherto 
been  received.  Asa  book  for  daily  reference  by  the  student  requiring  a  guide  to  his  more  elaborate 
text-books,  as  a  manual  for  preceptors  desiring  to  stimulate  their  students  by  frequent  and  accurate 
examination,  or  as  a  source  from  which  the  practitioners  of  older  date  may  easily  and  cheaply  acquire 
a  knowledge  of  the  changes  and  improvement  in  professional  science,  its  reputation  is  permanently 
established. 

The  best  work  of  the  kind  with  which  we  are  '  the  students  is  heavy,  and  review  necessary  for  an 
acquainted. — Med.  Examiner .  examination,  a  compend   is  not  only  valuable,  but 

Having  made  free  use  of  this  volume  in  our  ex-  il  18  almost  a  *******  »«"»■  The  one  before  us  is, 
aminati-ins  of  pupils,  we  can  speak  from  experi-  in  most  of  the  divisions,  the  most  unexceptionable 
enee  in  recommending  it  as  an  admirable  compenc  of  a"  b"°k»  of  th/  klnd  that  we  know  of.  The 
for  students,  and  as  especiallv  useful  to  preceptor*  newest  and  soundest  doctrines  and  the  atest  im- 
who  examine  their  pupils.  It  will  save  the  teacher  Pavements  and  discoveries  are  explicitly,  though 
much  labor  by  enabling  him  readily  to  recall  all  oi  concisely,  laid  before  the  student  There  is  a  class 
the  points  upon  which  his  pupils  should  be  ex-  to  whom  we  verv  sincerely  commend  this  cheap  book 
ammed  A  work  of  this  sort  shook!  be  in  *e  nands  as  worth  its  weight  in  silver— that  class  is  thegradu- 
of  every  one  who  fakes  pupils  into  his  om«  with  a  ares  1D  medicine  of  more  than  ten  years'  standing, 
view  of  examimne  them;  and  this  is  unquestionably  \  who  havre  not  studied  medicine  since  They  will 
tie  best  of  its  class—  Tramylmnia  Med.  Journal       I  perhaps  Ind  out  from  it  that  the  science  is  not  exactly 

I  now  what  it  was  when  they  left  it  off.— The  Stetkt- 

In  the  rapid  course  of  lectures,  where  work  for  |  scopi 


NELIGAN  (J.    MOORE),  M.  D.,  M.  R.  I.  A.,  8cc. 
ATLAS  OF  CUTANEOUS  DISEASES.     In  one  beautiful  quarto  volume,  extra 

cloth,  with  -plendid  colored  plates,  presenting  nearly  one  hundred  elaborate  representations  of 

disease.     S5  ftO. 

This  beautiful  volume  is  intended  as  a  complete  and  accurate  representation  of  all  the  varieties 
of  Diseases  of  the  Skin.  While  it  can  be  consulted  in  conjunction  with  any  work  on  Practice,  it  has 
especial  reference  to  the  author's  "  Treatise  on  Disea>e»  of  the  Skin,"  so  favorably  received  by  the 
profession  some  years  ~inee  The  publii-hers  feel  justified  in  saying  that  few  more  beautifully  exe- 
cuted plates  have  ever  been  pre>ented  to  the  profession  of  this  country. 

Neligan's  Atlas  of  Cutaneous  Diseases  supplies  a  '  give,  at  a  coup  d'ail,  the  remarkable  peculiarities 
long  existent  desideratum  much  felt  Oy  the  largesi  of  each  individual  variety.  And  while  thus  the  dis- 
class of  our  profession.  It  presents,  in  quarto  size,  ease  is  rendered  more  definable,  there  is  yet  no  loss 
16  plates,  each  containing  from  3  to  6  figures,  and  of  proportion  incurred  by  the  necessary'  eoncentra- 
forming  in  all  a  total  of  90  .:istin't  representations  tion.  Each  figure  is  highly  colored,  and  so  truthful 
of  the  different  species  of  skin  affections,  grouped  i  h;:s  ihe  artist  been  that  the  mostfastid  oue  observer 
together  in  genera  or  families.  The  illustration?  could  not  justly  take  exception  to  the  correctness  of 
have  been  taken  from  nature,  and  have  Seen  copied  tne  execution  of  tne  pictures  under  his  scrutiny. — 
with  such  fidelity  that  they  present  a  striking  picture  '  Montreal  Med.  Chronicle. 
of  life  j  in  which  the  reduced  scale  aptly  serves  to  I 

BY  THE  SAME  AUTHOR. 

A   PRACTICAL   TREATISE    ON    DISEASES  OF  THE. SKIN.     Fourth 

American  edition.     In  one  neat  royal  12mo.  volume,  extra  cloth,  of  334  pages.     SI  50 


OWEN    ON    THE    DIFFERENT    FORMS    OF  I      One  vol.  royal  12mo.,  extra  cloth  with  numerous 
THE   SKELETON,   AND    OF    THE    TEETH.  |      illustrations.     8125 


PIRRIE  (WILLIAM),  F.  R.  S.  E., 

ProfessoT  of  Surgery  in  the  University  of  Aberdeen. 

THE    PRINCIPLES   AND  PRACTICE  OF  I^RGERY.     Edited  by  John 

Neill.  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  tothe  Pennsylvania 
Hospital,  <&c.  In  one  very  handsome  Svo.  volume,  extra  cloth,  of  780  pages,  with  316  illustrations. 
S3  75. 

We  know  of  no  other  surgical  work  of  a  reason-  rately  discussed  the  principles  of  surgery,  and  a 

able  size,  wherein  there  is  so  much  theory  and  prac-  safe   and   effectual  practice  predicated   upon  them, 

tice.  or  where  subjects  are  more  soundly  or  clearly  Perhaps  no  work  upon  this  subject  heretofore  issued 

taught. — Tkt  •itethoscope.  ■  is  so  full  upon  the  science  of  the  art  of  surgery. 

Prof.  Pirne,  in  the  work  before  us,  has  elabo-  Xashvillt  Journal  of  Medicine  and  Surgery. 


PARKER   (LANG9TON), 

Surgeon  to  the  Queen's  Hospital,  Birmingham. 

THE  MODERN  TREATMENT  OF  SYPHILITIC  DISEASES,  BQTH  PRI- 
MARY AND  SECONDARY;  comprising  the  Treatment  of  Constitutional  and  Confirmed  Syphi- 
lis, by  a  safe  and  successful  method.  With  numerous  Cases,  Formulae,  and  Clinical  Observa- 
tions. From  the  Third  and  entirely  rewritten  London  edition.  In  one  neat  octavo  volume, 
extra  cloth,  of  316  pages.     82  50. 
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PARRISH    (EDWARD), 

Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy. 

A  TREATISE  ON  PHARMACY.     Designed  as  a  Text-book  for  the  Student, 

and  as  a  Guide  for  the  Physician  and  Pharmaceutist.  With  many  Formulae  and  Prescriptions. 
Third  edition,  greatly  improved.  In  one  handsome  octavo  volume,  of  850  pages,  with  several 
hundred  Illustrations,  extra  cloth.     $5  00.     (Just  Ready.)  , 

Though  for  some  time  out  of  print,  the  appearance  of  a  new  edition  of  this  work  has  b^en  de- 
layed for  the  purpose  of  embodying  in  it  the  results  of  the  new  U.  S.  Pharmacopoeia.  The  pub- 
lication of  this  latter  has  enabled  the  author  to  complete  his  revision  in  the  most  thorough  manner. 
Those  who  have  been  waiting  for  the  work  may  therefore  rely  on  obtaining  a  volume  completely 
on  a  level  with  the  most  advanced  condition  of  pharmaceutical  science. 

The  favor  with  which  the  work  has  thus  far  been  received  shows  that  the  author  was  not  mis- 
taken in  his  estimate  of  the  want  of  a  treatise  which  should  serve  as  a  practical  text-book  for  all 
engaged  in  preparing  and  dispensing  medicines.  Such  a  guide  was  indispensable  not  only  to  the 
educated  pharmaceutist,  but  also  to  ihat  large  class  of  practitioners  throughout  the  country  who 
are  obliged  to  compound  their  own  prescriptions,  and  who  during  their  collegiate  course  have  no 
opportunity  of  obtaining  a  practical  familiarity  with  the  neces-ary  processes  and  manipulations. 
The  rapid  exhaustion  of  two  large  editions  is  evidence  that  the  author  has  succeeded  in  thoroughly 
currying  out  his  object.  Since  the  appearance  of  the  last  edition,  much  las  been  done  to  perfect 
the  science  ;  the  new  Pharmacopoeia  has  introduced  many  changes  to  which  the  profession  must 
conform;  and  the  author  has  labored  assiduously  to  embody  in  his  work  all  that  physicians  and 
pharmaceutists  can  ask  for  in  such  a  volume.  'The  new  matter  alone  will  (hus  be  found  worth 
more  than  the  very  moderate  cost  of  the  work  to  those  who  have  been  using  the  previous  editions. 


All  that  we  can  say  of  it  is  that  to  the  practising 
physician,  and  especially  the  country  physician, 
who  is  generally  his  own  apothecary,  there  is  hard- 
ly any  Book  that  might  not  netter  be  dispensed  with 
It  is  at  the  some  time  a  dispensatory  and  a  pharma- 
cy.— Louisville  Review. 

A  careful  examination  of  this  work  enables  us  to 
speak  of  it  in  the  highest  terms,  as  being  the  best 
treatise  on  practical  pharmacy  with  which  we  are 
acquainted,  and  an  invaluable  vide- -mecum,  not  only 
to  the  apothecary  and  to  those  practitioners  who 
are  accustomed  to  prepare  tt  eir  own  mediiines,  but 
to  every  medical  man  and  medical  student. — Boston 
Med.  and  Surg.  Journal. 

This  is  altogether  one  of  the  most  useful  books 
we  have  seen.  It  is  just  what  we  have  long  felt  to 
be  needed  by  apothecaries,  students,  and  practition- 
ers of  medicine,  most  of  whom  in  this  country  have 
to  put  up  their  own  prescriptions.  It  bears,  upon 
every  page,  the  impress  of  practical  knowledge, 
conveyed  in  a  plain  common  sense  manner,  ana 
adapted  to  the  comprehension  of  all  who  may  read 
it. — Southern  Med.  and  Surg.  Journal. 

That  Edward  Parrish,  in  writing  a  book  upon 
practical  Pharmacy  some  few  years  ago — one  emi- 
nently original  and  unique — did  the  medical  and 
pharmaceutical  professions  a  great  and  valuable  ser- 
vice, no  one,  we  think,  who  has  had  access  to  its 
pages  will  deny  j  doubly  welcome,  then,  is  this  new 


edition,  containing  the  added  results  of  his  recent 
and  rich  experience  as  an  observer,  teacher,  and 
practic  il  operator  in  the  pharmaceutical  laboratory. 
The  excellent  plan  of  the  first  is  more  thoroughly, 
— Peninsular  Med.  Journal,  Jan.  18G0. 

Of  course,  all  apothecaries  who  have  not  already 
a  copy  of  the  first  edition  will  procure  one  of  this; 
it  is,  therefore,  to  physicians  residing  in  the  country 
and  in  small  towns,  who  cannot  avail  themselves  of 
the  skill  of  an  educated  pharmaceutist,  that  we 
would  esprcially  commend  this  work.  In  it  they 
will  find  all  that  they  desire  to  know,  and  should 
know,  but  very  little  of  which  they  do  really  <now 
in  reference  to  this  important  collateral  branch  of 
their  profession;  for  it  is  a  well  established  fact, 
that,  in  the  eoucation  of  physicians,  while  the  sci- 
ence of  medicine  is  generally  well  taught,  very 
little  attention  is  paid  to  the  art  of  preparing  them 
for  use,  and  we  know  not  how  this  defect  can  be  so 
well  remedied  as  by  procuring  and  consulting  Dr. 
Parrish's  excellent  work. — St.  Louis  Med.  Journal 
Jan.  1860. 

We  know  of  no  work  on  the  subject  which  would 
be  more  indispensable  to  the  physician  or  student 
desiring  information  on  the  subject  of  which  it  treats. 
With  Griffith's  "  Medical  Formulary"  and  this,  the 
practising  physician  would  be  supplied  with  nearly 
or  quite  all  the  most  useful  infor  nation  on  the  sub- 
ject.— Charleston  Med.  Jour,  and  Review,  Jan.  1860. 


PEASLEE  (E.  R.),   M.  D., 

Professor  of  Physiology  and  General  Pathology  in  the  New  York  Medical  College. 

HUMAN  HISTOLOGY,  in  its  relations  to  Anatomy,  Physiology,  and  Pathology; 

for  the  use  of  Medical  Students.    With  four  hundred  and  thirty-four  illustrations.    In  one  hand- 
some octavo  volume,  extra  cloth,  of  over  600  pages.    $3  75. 
It  embraces  a  library  upon  the  topics  discussed 

within  itself,  and  is  just  what  the  teaoher  and  learner 

need.     We  have  not  only  the  whole  subject  of  His- 


tology, interesting  in  itself, ably  and  fully  discussed 
but  what  is  ot  infinitely  greater  interest  to  the  stu- 
dent, because  of  greater  practical  value,  are  its  re- 
lations to  Anatomy,  Physiology,  and  Pathology, 
which  are  here  fully  and  satisfactorily  set  forth.— 
Nashville  Journ.  of  Med.  and  Surgery. 


We  would  recommend  it  as  containing  a  summary 
of  all  that  is  known  of  the  important  subjects  which 
it  treats ;  of  all  that  is  in  the  great  works  of  Simon 
and  Lehmann,  and  the  organic  chemists  in  general. 
Master  this  one  volume,  and  you  know  all  that  is 
known  of  the  great  fundamental  principles  of  medi- 
cine, and   we  have  no  hesitation  in  saying  that  it 

is  an  honor  to  the  American  medical  profession. 

St.  Louis  Med.  and  Surg.  Journal. 


ROKITANSKY   (CARL),    M.D., 

Curator  of  the  Imperial  Pathological  Museum,  and  Professor  at  the  University  of  Vienna,  Ac 

i    MANUAL   OF  PATHOLOGICAL    ANATOMY.    Four  volumes,   octavo, 
...r,j  ir,  iiva  «vtm  finth  «f  ah/mi  I'  Mi  n»wn     Translated  by  W.  E.  Swaine,  Edward  Sieve- 


bound  in  two,  extra  cloth,  of  about  1200  pages 

king,  C.  H.  Moore,  and  G.  E.  Day.     $7  00. 

The  profession  is  too  well  acquainted  with  the  re- 
putation of  Rokitansky's  work  to  need  our  assur- 
ance that  this  is  one  of  the  most  profound,  thorough, 
and  valuable  books  ever  issued  from  the  medical 
press.  It  is  sui  generis,  and  has  no  standard  of  com- 
parison. It  is  only  necessary  to  announce  that  it  is 
issued  in  a  form  as  cheap  as  is  compatible  with  its 
size  and  preservation,  and  its  sale  follows  as  a 
matter  of  course.  No  library  can  he  called  com- 
plete without  it.— Buffalo  Med.  Journal. 

An  attempt  to  give  our  readers  any  adequate  idea 
vf  the  vast  amount  of  instruction  accumulated  in 


these  volumes,  would  be  feeble  and  hopeless.  The 
effort  of  the  distinguished  author  to  concentrate 
in  a  small  space  his  great  fund  of  knowledge,  hag 
so  ciiarged  his  text  with  valuable  truths,,  tual  any 
attempt  of  a  reviewer  to  epitomize  is  at  once  para- 
lyzed, and  must  end  in  a  failure.— Western  Lancet. 
As  this  is  the  highest  source  of  knowledge  upon 
the  important  subject  of  which  it  Ueats,  no  real 
student  can  afford  to  be  without  it.  The  American 
publishers  have  entitled  themselves  to  the  thanks  of 
the  profession  of  their  country,  for  this  timeousand 
beautiful  edition.— Nashville  Journal  of  Medicint 
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RIGBY    (EDWARD),   M.D., 

Senior  Physician  to  the  General  Lying-in  Hospital,  &c. 

A    SYSTEM    OF    MIDWIFERY.     With  Notes  and  Additional  Illustrations. 

Second  American  Edition.     One  volume  octavo,  extra  cloth,  422  pages.    $2  50. 

BY  THE  SAME  AUTHOR. 

ON  THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISEASES. 

In  one  neat  royal  12mo.  volume,  extra  cloth,  of  about  2f)0  pages.    $1  00. 


RAMSBOTHAM  (FRANCIS   H.),   M.  D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly 
revised  by  the  Author.  With  Additions  by  W.  V.  Keating,  M.  D.,  Professor  of  Obstetrics,  &c,  in 
the  Jefferson  Medical  College,  Philadelphia.  In  one  large  and  handsome  imperial  octavo  volume, 
of  650  pages,  strongly  bound  in  leather,  with  raised  bands;  with  sixty- four  beautiful  Plates,  and 
numerous  Wood-cuts  in  the  text,  containing  in  all  nearly  200  large  and  beautiful  figures.   &7  00. 

From  Prof.  Hodge,  of  the  University  of  Pa. 
To  the  American  public,  it  is  most  valuable,  from  its  intrinsic  undoubted  excellence,  and  as  being 
the  best  authorized  exponent  of  British  Midwifery.   Its  circulation  will,  I  trust,  be  extensive  throughout 
our  country. 

It  is  unnecessary  to  say  anything  in  regard  to  the 
utility  of  this  work.  It  is  already  appreciated  in  our 
country  for  the  value  of  the  matter,  the  clearness  of 


its  style,  and  the  fulness  of  its  illustrations.  To  the 
physician's  library  it  is  indispensable,  while  to  the 
student  as  a  text-book,  from  which  to  extract  the 
material  for  laying  the  foundation  of  an  education  on 
obstetrical  science,  it  has  no  superior. — Ohio  Med 
and  Surg.  Journal. 

The  publishers  have  secured  its  success  by  the 


truly  elegant  style  in  which  they  have  brought  it 
out,  excelling  themselves  in  its  production,  espe- 
cially in  its  plates.  It  is  dedicated  to  Prof.  MeigB, 
and  has  the  emphatic  endorsement  of  Prof.  Hodge, 
as  the  best  exponent  of  British  Midwifery.  Ave 
km.w  of  no  text-book  which  deserves  in  all  respects 
to  be  more  highly  recommended  to  students,  and  we 
could  wish  to  see  it  in  the  handsof  every  practitioner, 
for  they  will  find  it  invaluable  for  reference.— Med. 
Gazette. 


RICORD  (P.),   M.  D. 
A  TREATISE  ON  THE  VENEREAL  DISEASE.     By  John  Hunter,  F.  R.  S. 

With  copious  Additions,  by  Ph.  Ricord,  M.D.    Translated  and  Edited,  with  Notes,  by  Freeman 
J.  Bttmstead.  M.  L).,  Lecturer  on  Venereal  at  the  College  of  Physicians  and  Surgeons,  New  York. 
Second  editicn,  revised,  containing  a  resume  of  Ricord's  Kecent  Lectures  on  Chancre.    Iii 
one  handsome  octavo  volume,  extra  cloth,  of  550  pages,  with  eight  plates.    $4  00. 
Every  one  will  recognize  the  attractiveness  and 

value  which  this  work  derives  from  thus  presenting 

the  opinions  of  these  two  masters  side  by  side.    But, 

it  must  be  admitted,  wliai  has  made  the  fortune  of 

the  book,  is  the  facl  that  ii  contains  the  "  most  com- 


plete embodiment  of  the  veritable  doctrines  of  the 
Hopital  du  Midi,"  which  has  ever  been  made  pub- 


lie.  In  conclusion  we  can  say  that  this  is  incon- 
lestably  the  best  treatise  on  syphilis  wilh  which  we 
are  acquainted.,  and,  as  we  do  not  often  employ  the 
phrase,  we  may  be  excused  for  expressing  the  hope 
that  it  may  find  a  place  in  the  library  of  every  phy- 
sician.— Virginia  Med.  and  Surg.  Journal. 


BY   THE  SAME   AUTHOR. 


RICORD'S  LETTERS  ON  SYPHILIS.   Translated  by  W.  P.  Lattimore,  M.  D- 

In  one  neat  octavo  volume,  of  270  pages,  extra  clotb.     $2  00. 


ROYLE'S  MATERIA   MEDIC  A    AND   THERAPEUTICS;   including  the 

Preparations  of  the  Pharmacopoeias  of  London,  Edinburgh,  Dublin,  and  of  the  United  States. 
With  many  new  medicines.  Edited  by  Joseph  Carson,  M.  D.  With  ninety-eight  illustrations. 
In  one  large  octavo  volume,  extra  cloth,  of  about  700  pages.    $3  00. 


SMITH    (HENRY   H.),  M  .  D.,   AND    HO  RN  ER  (Wl  LLI  AM  E.),M.D. 
AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Human  Body. 
In  one  volume,  large  imperial  octavo,  extra  cloth,  wilh  about  six  hundred  and  fifty  beautiful 
figures.     $4  50.  J 


The  plan  of  this  Atlas,  which  renders  it  so  pe- 
culiarly convenient  for  the  student,  and  its  superb 
artistical  execution,  have  been  already  pointed  out. 
We  must  congratulate  the  student  upon  the  comple- 
tion of  this  Atlas,  as  it  is  the  most  convenient  work 


of  the  kind  that  hasyet  appeared  ;  and  we  must  add, 
the  very  beautiful  manner  in  which  it  is  "got  up" 
is  so  creditable  to  the  country  as  to  be  flattering 
to  our  nation*  1  pride.— American  Medical  Journal. 


SHARPEY  (WILLIAM),   M.D.,    JONES   QUAIN,    M.D..   AND 
RICHARD   QUAIN,   F.  R.  S.,  &c. 

HUMAN  ANATOMY.     Revised,  with  Notes  and  Additions,  by  Joseph  Leidy, 

M.  D.,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.     Complete  in  two  large  octavo 
volumes,  extra  cloth,  of  about  thirteen  hundred  pages.    With  over  500  illustrations.    $6  00. 


SOLLY  ON  THE  HUMAN  BRAIN;  its  Structure, 
Physiology,  and  Diseases.  From  the  Second  and 
much  enlarged  London  edition.  In  one  octavo 
volume,  extra  cloth,  of  500  pages,  with  120  wood- 

r   cuts.    $2  GO. 

SKEY'S  OPERATIVE  SURGERY.    In  one  very 


handsome  octavo  volume,  extra  cloth,  of  over  650 
pages,  with  about  one  hundred  wood-cuts.  S3  25. 
SIMON  >  GENERAL  PATHOLOGY,  as  conduc- 
ive to  the  Establishment  of  Rational  Principles 
for  the  prevention  ano  Cure  of  Disease.  In  one 
octavo  volume,  extra  cloth,  of  212  pages.    SI  25 
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STILLE  (ALFRED),    M.D., 

Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Pennsylvania. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a  Systematic  Treatise  on  the 

Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  Hwtory.  Second  Edition, 
thoroughly  revised,  in  two  large  and  handsome  octavo  volumes.  (In  Press.) 
This  work  is  designed  especially  for  the  student  and  practitioner  of  medicine,  and  treats  the  various 
articles  of  the  Materia  Medica  from  the  point  of  view  of  the  bedside,  and  not  of  the  shop  or  of  the 
lecture-room.  While  thus  endeavoring  to  give  all  practical  information  likely  to  be  useful  with 
respect  to  the  employment  of  special  remedies  in  special  affections,  and  the  results  to  be  anticipated 
from  their  administration,  a  copious  Index  of  Diseases  and  their  Remedies  renders  the  work  emi- 
nently fitted  for  reference  by  showing  at  a  glance  ihe  different  means  which  have  been  employed, 
and  enabling  the  practitioner  to  extend  his  resources  in  difficult  ca^es  with  all  that  the  experience 
of  the  profession  has  suggested. 

The  speedy  demand  for  another  edition  of  this  work  shows  that  it  has  accep'ably  filled  an  acknow- 
ledged want      No  exertion  of  the  author  will  be  wanting  to  render  it  worthy  a  continuance  of  the 
favor  with  which  it  has  been  received,  while  an  alteration  in  the  typographical  arrangement  will 
accommodate  the  additions  without  increasing  unduly  the  size  of  the  volumes. 
Ilarely,  indeed,  have  we  had  submitted  to  us  a     tioned,  Stille.     His  great  work  on  "  Materia  Medi 


Wirk  on  medicine  so  ponderous  in  its  dimensions 
as  that  now  before  us,  and  yet  so  fascinating  in  its 
contents.  It  is,  therefore,  with  a  peculiar  gratifi- 
cation that  we  recognize  in  Dr.  Stille  the  posses- 
sion of  many  of  those  more  distinguished  qualifica- 
tions which  entitle  him  to  approbation,  and  which 
justify  him  in  coming  before  his  medical  brethren 
as  an  instructor.  A  comprehensive  knowledge, 
tested  by  a  sound  and  penetrating  judgment,  joined 
t<>  a  love  of  progress-,  which  a  discriminating  spirit 
of  inquiry  has  tempered  so  as  to  accept  nothing  new 
because  it  is  new, and  abandon  nothing  old  because 
it  is  old,  but  which  estimates  either  ace  on  ing  to  its 
relations  to  a  just  logic  and  experience — manifests 
itself  everywhere,  and  gives  to  the  guidance  of  the 
author  all  'he  assurance  of  safety  which  the  diffi- 
culties of  his  subject  can  allow.  In  conclusion,  we 
earnestly  advise  our  readers  to  ascertain  for  them- 
selves, by  a  study  of  Dr.  Stille's  volumes,  the  great 
value  and  interest  of  the  stores  of  knowledge  they 
present.  We  have  pleasure  in  referring  rather  to 
the  ample  treasury  of  undoubted  truths,  the  real  and 
assured  conquest  of  medicine,  accumulated  by  Dr. 
Stille  in  his  pages ;  and  commend  the  sum  of  his  la- 
bors to  the  attention  of  our  readers,  as  alike  honor- 
able to  our  science,  and  creditable  to  the  zeal,  the 
candor,  and  the  judgment  of  him  who  has  garnered 
the  whole  so  carefully. — Edinburgh  Med.  Journal. 
The  most  recent  authority  is  the  one  last  men- 


ca  and  Therapeutics,"  published  last  year,  in  two 
octavo  volumes,  of  some  sixteen  hundred  pages, 
while  it  embodies  the  results  of  the  labor  of  others 
up  to  the  time  of  publication,  is  enriched  with  a 
great  amount  of  original  observation  and  research. 
We  would  draw  attention,  by  the  way,  to  the  very 
convenient  mode  in  which  the  Index  is  arranged  in 
this  work.  There  is  firstan  ;1  Index  of  Remedies;' 
next  an  "Index  of  Diseases  and  their  Remedies." 
Such  an  arrangement  of  the  Indices,  in  our  opinion, 
«  reatly  enhances  the  practical  value  of  books  of  this 
kind.  In  tedious,  obstinate  cases  of  disease,  where 
we  have  to  try  one  remedy  after  another  until  our 
stock  is  pretty  nearly  exhausted,  and  we  are  almost 
driven  to  our  wit's  end,  such  an  index  as  the  second 
of  the  two  just  mentioned,  is  precisely  what  we 
want. — London  Med.  Tunes  and  Gazette,  April,  1861. 
We  think  this  work  will  do  much  to  obviate  the 
reluctance  to  a  thorough  investigation  of  thi%branch 
of  scientific  study,  for  in  the  wide  range  of  medical 
literature  treasured  in  the  English  tongue,  we  shall 
hardly  find  a  work  written  in  a  style  more  clear  and 
simple,  conveying  forcibly  the  facts  taught,  and  yet 
free  from  turgidity  and  redundancy.  There  lsatas- 
cination  in  its  pages  that  will  insure  to  it  a  wide 
popularity  and  attentive  perusal,  and  a  degree  of 
usefulness  not  often  attained  through  the  influence 
of  a  single  work. 


SIMPSON  (J.  Y.),   M.  D., 

Professor  of  Midwifery,  &c,  in  the  University  of  Edinburgh,  &c. 

CLINICAL  LECTURES  ON  THE  DISEASES  OF  WOMEN.  With  nu- 
merous illustrations.  In  one  handsome  octavo  volume,  of  over  500  pages,  extra  cloth,  $4  00. 
(Now  Ready,  1863.) 

This  valuable  work  having  passed  through  the  columns  of  "  The  Medical  News  and  Library" 
for  i860,  18bl,  and  1862,  is  now  completed,  and  may  be  had  separate  in  one  handsome  volume. 

The  principal  topics  embraced  in  the  Lectures  are  Vesico- Vaginal  Fistula,  Cancer  of  the  Uterus, 
Treatment  of  Care. noma  by  Caustics,  Dystnenorrhcea,  AmenorrliGea,  Closures,  Contractions,  fyc, 
of  the  Vagina,  Vulvitis,  Causes  of  Death  after  Surgical  Operations,  Surgical  Fever,  Phlegmasia 
Dolens,  Coccyodinia,  Pelvic  Cellulitis,  Pelvic  Haematoma,  Spurious  Pregnancy,  Ovarian  Dropsy, 
Ovariotomy,  Cranioclasm,  Diseases  of  the  Fallopian  Tubes,  Puerperal  Mania,  Sub-Involution  and 
Super-Involution  of  the  Uterus,  <fcc.  &c. 

As  a  series  of  monographs  on  these  important  topics--many  of  which  receive  little  attention 
in  the  ordinary  text-books — elucidated  with  the  extensive  experience  and  readiness  of  resource  for 
which  Professor  Simpson  is  so  distinguished,  there  are  few  practitioners  who  will  not  find  in  its 
pages  matter  of  the  utmost  importance  in  the  treatment  of  obscure  and  difficult  cases. 

SALTER  (H.    H.),    M.  D. 
ASTHMA;  its  Pathology,  Causes,  Consequences,  and  Treatment.     In  one  vol. 

8vo.,  extra  cloth.     (Just  Ready.)     $2  50. 


The  portion  of  Dr.  Salter's  work  which  is  devoted 
to  treatment,  is  of  great  practical  interesiand  value. 
It  would  be  necessary  to  lollow  him  step  by  step 
in  his  remarks,  not  only  on  the  medicinal,  but  also 
on  the  dietetic  and  hygienic  treatment  of  the  disease, 
in  order  to  convey  a  just  notion  of  the  practical  value 
of  this  part  of  his  work.    This  our  space  forbius, 


and  this  we  shall  little  regret,  if,  by  our  silence, 
we  should  induce  our  readers  to  possess  themselves 
of  the  book  itself;  a  book  which,  without uoubt,  de- 
serves to  be  ranked  among  the  most  valuable  of  re- 
cent contributions  to  the  medical  literature  of  this 
country.  —  Hanking's  Abstract,  Jan.,  1961. 


SLADE   (D.  D.),    M.  D. 

DIPHTHERIA:  its  Nature  and  Treatment,  with  an  account  of  the  History  of 
its  Prevalence  in  various  countries.  Second'  and  revised  edition.  In  one  neat  royal  12mo. 
volume.     (Preparing.)   * 
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SARQENT  (F.  W.),   M.  D. 
ON  BANDAGING  AND  OTHER  OPERATIONS  OF  MINOR  SURGERY. 

New  edition,  with  an  additional  chapter  on  Military  Surgery.  One  handsome  royal  12mo.  vol.. 
ol  nearly  400  pages,  with  184  wood  cuts.  Extra  cloth,  $1  75.  (^ow  Ready.) 
The  value  of  this  work  as  a  handy  and  convenient  manual  for  surgeons  engaged  in  active  dutv.  has 
induced  the  publishers  to  render  it  more  complete  for  tho?e  purposes  by  the  addition  of  a  chapter 
on  guu-shot  wounds  and  oiher  matters'  peculiir  to  military  surgery.  In  its  present  form,  there- 
fore, with  no  increase  in  price,  it  will  be  (bund  a  very  cheap  and  convenient  vade-mecum  for  con- 
sultation and  reference  in  the  daily  exigencies  of  military  as  well   as  civil  practice. 


Anl  to  the  surgeon  in  practice  n  musi  prove  iuscii  auu  u  mc  eimc  umc  njuon)   u&nui  mr  reacy  and 

a  valuable  volume,  as  instructive  on  many  p  nms  convenient    referfuce  by    surgeons  everywhere.— 

which  he  may  have  forgotten. — British  American  Buffalo  Med.  and  Surg.  Journal,  June,  1-0;;. 
Journal.  May,  1:6-2. 

SMITH  (W.   TYLER),   M .  D., 

Physician  Accoucheur  to  St.  Mary's  Hospital,  4c. 

ON   PARTURITION,   AND   THE    PRINCIPLES    AND    PRACTICE  OP 

OBSTETRICS.    In  one  royal  12mo.  volume,  extra  cloth,  of  400  pages.    81  £0. 

BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATMENT 

OF  LEUCORRHOZA.    With  numerous  illustrations.    In  one  very  handsome  octavo  volume, 
extra  cloth,  of  about  250  pages.     &2  00 

TANNER   (T.    H.),    M.  D., 
Physician  to  the  Hospital  for  Women.  &c. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 

To  which    is  added  The  Code   of  Ethics   ol   the  American    Medical  Association.     Second 
American  Edition.     In  one  neat  volume,  small  12mo,  extra  cloth.     $1  25. 

TAYLOR  (ALFRED  S.),  M.  D.,  F.  R.  S., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital. 

MEDICAL  JURISPRUDENCE.     Fifth  American,  from  the  seventh  improved 

anr  enlarged  London  edition.     With  Notes  and  References  to  American  Decisions,  by  Edward 

Hartshorne.  M.  D.   In  one  large  Svo.  vo!ume;  extra  cloth,  of  over  700  pases.     §3  75. 

This  standard  work  having  had  the  advantage  of  two  revisions  at  the  hands  of  the  author  «ince 
the  appearance  of  the  last  American  edition,  will  be  found  thoroughly  revised  and  brought  up  com- 
pletely to  the  present  state  of  the  science.  As  a  work  of  auihoniy,  it  must  therefore  maintain  its 
position,  both  as  a  text-book  lor  the  siudent.  and  a  compendious  treatise  to  which  the  practitioner 
can  at  all  times  reler  in  ca^es  oi  doubt  or  ditticulty. 

No  work  upon  the  subject  can  be  put  into  tne  American  and  British  legal  medicine.  It  should  be 
hands  ot  students  either  01  law  or  medicine  which  in  the  possession  oi  every  physician,  as  ilie  subject 
will  engage  them  more  closely-  or  profitably;  and  is  ore  of  great  and  increasing  importance  to  she 
none  could  be  oflered  to  the  busy  practitioner  ot  public  as  well  as  to  tne  profeSsion.-SJ  Louts  Hid 
either  calling,  for  the  purpose  of  casual   or  hasty     and  Surg.  Journal.  •>««»• 

reference,  that  would  be  more  likely  to  afford  the  aio 

desired.  We  therefore  recommend  it  as  the  best  and  This  work  of  Dr.  Taylor's  is  generally  acirnow- 
safest  manual  for  daily  use.— American  Journal  oj  leug<-.d  to  be  one  of  the  ablest  extant  on  the  subject 
Medical  Sciences.  "t  mtrtical  jurisprudence.     It  is  certainly  out  ot  tne 

It  is  not  excess  of  praise  to  say  that  the  volumt  moEt  altractive  uo  >ks  that  we  have  met  with  ;  sup- 
before  us  is  the  very  best  treatise  extant  on  Medica,  •  .-  in-  s"  n,ucn  hoih  to  interest  and  iustrur 
Jurisprudence.  In  saying  this,  we  do  not  wish  ti  %ve  ai'  not  ht"s"ate  to  affirm  that  after  havins  uLce 
be  understood  as  detracting  from  the  merits  of  tht  commenced  its  perusal,  itw  could  be  prevailed  ujx'a 
excellent  works  of  Beck,  Ryan.  Traill,  Guy,  ano  r"tUs"il  before  Completing  it.  •  In  the  last  I. 
others;  but  in  interest  and  value  we  think  it  musi  ei)lt,"ni.a"  the  newly  observed  and  accurately  re- 
be  conceded  that  Taylor  is  superior  to  anything  that  corUcd  'acis  nave  been  inserted,  including  much 
has  preceded  it.— iV.  W.Medicat  ana  Surg    loumal  \  ls  rcCctu  °f  Chemical,  Microscopical,  ano  I'a- 

It  is  at  once  comprehensive  and  eminently  prac-  ^Tn^r^l^^^^est:^ 
Ileal,  and  by  universal  consent  i tanas  at  the  head  of    Journal  and  Kttitw     i'UUU6neQ-     <•*»»"«>«  ««• 

BY   THE   SAME    AfTHOR 

°MKT^ix9N%.m,?ELAT10xN  10  MED^AL  JURISPRUDENCE  AND 

MJbJJlUlJNr..     Second  American,  from  a  second  «nH  r^i-i  ^i    r  ^    .  r 

octavo  volume,  oi  755  pages,  exir'a  cloTh     *4  50         *  d  ^^  edm°n-     ln  °"e  ^ 


as  an  acknowledged  authority,  and  as  a  guioe  to  b'  ToS^^^^SSJl 

CTTFARQT^  V      T       '  "'  T  ^  AUTH0R  AND  WM  BEANDE- 
UMJUttlSTKY.     In  one  volume  8vo.     See  "Brande,"  j*  6. 
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TODD  (ROBERT  BENTLEY),  M.  D.,  F.  R.  S., 

Professor  of  Physiology  in  King's  College,  London;  and 

WILLIAM   BOWMAN,  F.  R.  S., 

Demonstrator  of  Anatomy  in  King's  College,  London. 

THE  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OP  MAN.    With 

about  three  hundred  large  and  beautiful  illustrations  on  wood.     Complete  in  one  large  octavo 

volume,  of  950  pages,  extra  cloth.     Price  $4  75. 

It  is  more  concise  than  Carpenter's  Principles,  and 
more  modern  than  the  accessible  edition  Of  Mailer's 
Elements;  its  details  are  brief,  but  sufhciei  t;  its 


descriptions  vivid  ;  its  illustrations  exact  and  copi 
ous;  and  its  language  terse  and  perspicuous. — 
Charleston  Med.  Journal. 


A  magnificent  contribution  to  British  medicine, 
and  the  American  physician  who  shall  fail  to  peruse 
it,  wil.  have  failed  to  read  one  of  the  most  instruc- 
tive books  of  the  nineteenth  century. — JV.  O.  Med. 
%nd  Surg.  Journal. 


TODD  (R.  B.)     M.  D.,    F.  R.  S.,  &c. 
CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OF  THE  URINARY 

ORGANS  AND  ON  DROPSIES.    In  one  octavo  volume,  284  pages,  extra  cloth.    $2  50. 

BY  THE  SAME  AUTHOR. 

CLINICAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     In  one  neat 

octavo  volume,  of  320  pages,  extra  cloth.     $2  50. 

TOYNBEE  (JOSEPH),   F.  R.  S., 

Aural  Surgeon  to,  and  Lecturer  on  Surgery  at,  St.  Mary's  Hospital. 

A  PRACTICAL  TREATISE  ON  DISEASES   OF   THE   EAR;    their  Diag- 

nosis,  Pathology,  and  Treatment.     Illustrated  with  one  hundred  engravings  on  wood.    In  one 

very  handsome  octavo  volume,  extra  cloth,  $4  (0 

The  work  is  a  model  ot  its  kind,  and  every  page  ° 
and  paragraph  oi  it  are  worthy  of  the  most  thorough 
study.  Considered  all  in  all — as  an  original  work, 
well  written,  philosophically  elaborated,  anil  happi- 
ly illustrated  with  cases  and  drawings— it  is  by  far 
the  ablest  monograph  that  has  ever  appeared  on  the 
anatomy  and  diseases  ff  the  ear.  and  one  of  the  must 
valuable  contributions  to  the  art  and  science  of  sur- 
gery in  the  nineteenth  century. — N.  Amer.  Medico- 
Chirurg  Review,  Sept.  I860. 

We  are  speaking  within  the  limits  of  modest  ac- 
knowledgment, and  with  a  sincere  and  unbiassed 
judgment,  when  we  affirm  that  as  a  treatise  on  Au  ral 


Surgery,  it  is  without  a  rivsl  in  our  language  or  any 
other. — Charleston  Med  Journ  and  Rev.,  Sept.  1860^ 
The  work  of  Mr.  Toynbee  is  undoubtedly,  upon 
the  whole,  the  most  valuable  production  of  tne  kind 
in  any  language.  The  author  has  long  ueen  known 
by  his  numerous  monographs  upon  subjects  con- 
neeted  with  diseases  of  ihe  ear,  and  is  now  regarded 
as  the  Highest  authority  on  most  points  in  liis  de- 
partment of  science.  Mr  ■  Toynbee's  work,  as  we 
have  already  said,  is  undoubtedly  the  most  reliable 
guide  for  the  study  of  the  diseases  of  the  tar  in  any 
language,  and  should  be  in  the  library  of  every  phy- 
sician.- Chicago  Med.  Journal,  July,  1860. 


WILLIAMS  (C.    J.   B.J,    M.D.,    F.  R.  S., 

Professor  of  Clinical  Medicine  in  University  College,  London,  &c. 

PRINCIPLES  OF  MEDICINE.     An  Elemental y  View  of  the  Causes,  Nature, 

Treatment,  Diagnosis,  and  Prognosis  of  Disease;  with  brief  remarks  on  Hygienics,  or  the  pre- 
servation of  health.  A  new  American,  from  the  third  anci  revised  London  edition.  In  one  octavo 
volume,  extra  cloth,  of  about  500  pages.      $3  50.     (Now  Ready.) 

WHAT    TO   OBSERVE 
AT    THE    BEDSIDE    AND    AFTER   DEATH,   IN    MEDICAL   CASES. 

Published  under  the  authority  of  the  London  Society  for  Medical  Observation.     A  new  American, 

from  the  second  and  revised  London  edition.    In  one  very  handsome  volume,  royal  12mo.,  extra 

cloth.    $1  00. 

To  the  observer  who  prefers  accuracy  to  blunders  I  One  of  the  finest  aids  to  a  young  practitioner  wa 
and  precision  to  carelessness,  this  little  book  is  :n-  have  ever  .een.-F»t»s«(ar  Journal  of  M.dxctn*. 
valuable.— N.  H.  Journal  of  Medxtxnt.  I 

WALSHE  (W.   H.)s   M.  D.,    , 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London,  See. 

A  PRACTICAL   TREATISE  ON  DISEASES  OF  THE  LUNGS;  including 

the  Principles  of  Physical  Diagnosis.  Third  American,  from  the  third  reused  and  much  en- 
larged Lomon  edition.  la  one  vol.  octavo,  of  4b8  pages  extra  cloth  $3  00. 
The  present  edition  has  been  carefully  revised  and  much  enlarged,  and  may  be  said  in  the  main 
to  be  rewritten  Descriptions  of  several  diseases,  previously  omitted,  are  now  introduced;  an 
effort  has  been  made  to  bring  tne  descnpt.on  of  anatomical  characters  to  the  level  of  the  wants  of 
the  practical  physician;  and  the  diagnosis  and  prognosis  of  each  complaint  are  more  completely 
considered.  The  sec.ions  on  Treatment  and  the  Appendix  have,  especially,  been  largely  ex- 
tended.— Author's  Preface. 

BY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  THE  HEART  AND 

GREAT  VESSELS,  including  the  Prmciples  of  Physical  Diagnosis  Th.rd  American  from  the 
third  revised  and  much  enlarged  London  edition.  In  one  handsome  octavo  volume  of  420  pages, 
extra  cloth.     $3  00.-  ^    "  '  ,,'       ■      "' 

The  present  edition  has  been  carefully  revised  ;  much  new  matter  has  been  added,  and  the  entire 
work  i,U u       ^ re  remodelled.     Numerous  facts  and  discussions,  more  or  less  Complete  y  novel, 
■  V.-       f       .      i        Z  i.n  nfi  le  orincioles  of  physical  diagnosis;  but  the  chief  additions  have 
will  be  found  in  the  descripuu no   t  ae  pan  uple    o    p   >         a|,/V  of  wh|cll  m    or  aa  acCoullt 

been  made  in  the  practical  portions  oi  tne  ouun.     ^         «*      w   i_,"ji       A„tl,nrU  T>ref,w 
had  been  given  in  the  previous  editions,  arc  now  treated  of  in  totul.-Author  s  Preface. 
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New  and  much  enlarged  edition. 

WATSON   (THOJVIAS),    M.  D.,    tc, 

Late  Physician  to  the  Middlesex  Hospital,  Ac. 

LECTURES    ON    THE    PRINCIPLES    AND    PRACTICE   OF   PHYSIC. 

Delivered  at  King's^  College,  London.     A  new  American,  from  the  last  revised  and  enlarged 

English  edition,  with  Additions,  by  D.  Francis  Co.ndie,  M.  D.,  author  of  "  A  Practical  Treatise 

on  the  Diseases  of  Children,"  &c.     With  one  hundred  and  eighty. five  illustrations  on  wood.     In 

one  very  large  and  haud-ome  volume,  imperial  octavo,  of  over  1200  closely  printed  pages  in 

small  type;  extra  cloth.  ?6  00;  strongly  bound  in  leather,  with  raised  bands,  S7  00. 

That  the  high  reputation  of  this  work  might  be  fuily  maintained,  the  author  has  subjected  it  to  a 

thorough  revision ;  every  portion  lias  been  examined  with  the  aid  of  the  most  recent  researches 

in  pathology,  and  the  results  of  modern  investigations  in  both  theoretical  and  practical  subjects 

have  been  carefully  weighed  and  embodied  throughout  its  pages.     The  watchful  scrutiny  of  the 

editor  has  likewise  introduced  whatever  possesses  immediate  importance  to  the  American  physician 

in  relation  to  diseases  incident  to  our  climate  which  are  little  known  in  England,  as  well  as  those 

points  in  which  experience  here  has  led  to  different  modes  of  practice ;  and  he  has  also  added  largely 

to  the  series  of  illustrations,  believing  that  in  this  manner  valuable  assistance  may  be  conveyed  to 

the  student  in  elucidating  the  text.     The  work  will,  therefore,  be  found  thoroughly  on  a  levei  with 

the  most  advanced  state  of  medical  science  on  both  sides  of  the  Atlantic. 

The  additions  which  the  work  has  received  are  shown  by  the  fact  that  notwithstanding  an  en- 
largement in  the  size  of  the  page,  more  than  two  hundred  additional  pages  have  been  necessary 
to  accommodate  the  two  large  volumes  of  the  London  edition  (which  sells  at  ten  dollars),  within 
the  compass  of  a  single  volume,  and  in  its  present  form  it  contains  the  matter  of  at  least  three 
ordinary  octavos.  Believing  it  to  be  a  work  which  should  lie  on  the  table  of  every  physician,  and 
be  in  the  hands  of  every  student,  the  publishers  have  put  it  at  a  price  within  the  reach  of  all,  making 
it  one  of  the  cheapest  books  as  yet  presented  to  the  American  profession,  while  at  the  same  time 
the  beauty  of  its  mechanical  execution  renders  it  an  exceedingly  attractive  volume. 

The  fourth  edition  now  appears,  so  carefully  re- 
vised, as  to  add  considerably  to  the  value  of  a  book 
already  acknowledged,  wherever  the  English  lan- 
guage is  read,  to  be  beyond  all  comparison  the  best 
s>stematic  work  on  the  Principles  and  Practice  of 
Physic  in  the  whole  range  of  medical  literature. 


The  lecturer's  skill,  his  wisdom,  his  learning,  are 
equalled  by  the  ease  of  his  graceful  diction,  his  elo- 
quence, and  the  far  higher  qualities  of  candor,  of 
courtesy,  of  modesty,  and  of  generous  appreciation 
of  merit  in  others. — N.  A.  Med.-Chir   Rtvitm. 

Watson's  unrivalled,  perhaps  unapproachable 
Every  lecture  contains  proof  of  the  extreme  anxiety  work  on  practice-the  copious  adduions  made  to 
of  the  author  to  keep  pace  with  .he  advancing  know-  which  (the  fourth  editi(m)  'nave  given  lt  all  the  no. 
ledge  of  the  day  One  scarcely  knows  whether  |  ve|t  a*nd  much  of  h  interest5of  a  new  book__ 
to  admire  most  the  pure,  simple,  forcible  English—  Charleston  Med.  Journal. 
the   vast  amount  of    useful   practical   information 


condensed  into  the  Lectures — or  the  manly,  kind 
hearted,  unassuming  character  of  the  lecturer  shin- 
ing through  his  work. — Lond.  Med.  Times. 

Thus  these  admirable  volumes  come  before  the 
profession  in  their.fourth  edition, abounding  in  those 
distinguished  attributes  of  moderation,  judgment, 
erudite  cultivation,  clearness,  and  eloquence,  with 
which  they  were  from  the  first  invested,  but  yet 
richer  than  before  in  the  results  of  more  prolonged 
observation,  and  in  the  able  appreciation  of  the 
latest  advances  in  pathology  and  medicine  by  one 
of  the  most  profound  medical  thinkers  of  the  day. — 
London  Lancet. 


Lecturers,  practitioners,  and  students  of  medicine 
will  equally  hail  the  reappearance  of  the  work  of 
Dr.  Watson  in  the  form  of  anew — a  fourth — edition. 
We  merely  do  justice  to  our  own  feelings,  and,  we 
are  sur«,  of  the  whole  profession,  if  we  thank  him 
for  having,  in  the  trouble  and  turmoil  of  a  Ursje 
practice,  made  leisure  to  supply  the  hiatus  caused 
by  the  exhaustion  of  the  third  edition.  For  Dr. 
Watson  has  not  merely  caused  the  lectures  to  be 
reprinted,  but  scattered  through  the  whole  work  we 
find  additions  or  alterations  which  prove  that  the 
author  has  in  every  way  sought  to  bring  up  his  teach- 
ing to  the  level  of  che  most  recent  acquisitions  in 
science.— Brit,  and  For.  Medico-C kir .Kevicio . 


New  and  much  enlarged  edition. 
WILSON  (ERASMUS),  F.  ft.  S. 
A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.  A  new  and  re- 
vised American. from  the  last  and  enlarged  English  Edition.  Edited  by  \V.  H.Gobrecht,  M.  D., 
Professor  of  Anatomy  in  the  Pennsylvania  Medical  College,  &c.  illustrated  with  three  hundred 
and  ninety-seven  engravings  on  wood.  In  one  large  and  exquisitely  printed  octavo  volume,  of 
over  600  large  pages;  extra  cloth,  $4  00. 

The  publishers  trust  that  trie  well  earned  reputation  so  long  enjoyed  by  this  work  will  be  more 
than  maintained  by  the  present  edition.  Besides  a  very  thorough  revision  by  the  author,  it  has  been 
most  carefully  examined  by  tne  editor,  and  the  efforts  of  both  have  been  directed  to  introducing 
everything  which  increased  experience  in  its  u*e  has  suggested  as  desirable  to  render  it  a  complete 
text-book  lor  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Anatomy.  The 
amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  tact  that  the  present 
edition  contains  over  one-fourth  more  matter  than  the  last,  rendering  a  smaller  type  and  an  enlarged 
page  requisite  to  keep  the  volume  within  a  convenient  size.  The  editor  has  exercised  the  utmost 
caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased  the  number  of  illustra- 
tions, of  which  there  are  about  one  hundred  and  fifty  more  in*  this  edition  than  in  the  last,  thus 
bringing  distinctly  before  the  eye  of  the  student  everything  of  interest  or  importance. 

It  may  be  recommended  to  the  student  as  no  less  ,  beauty  of  its  mechanical  execution,  and  the  clear- 
distinguished  by  its  accuracy  and  clearness  of  de-  ness  of  the  descriptions  which  it  contains  is  equally 
acription  than  by  its  typographical  elegance.  The  evident.  Let  students,  by  all  means  examine  tne 
wood-cuts  are  exquisite. — Brit,  and  For.  Medical  claims  of  this  work  on  their  notice,  before  cliey  pur- 
Review.  chase  a  text-book  of  the  vitally  important  science 

An  elegant  edition  of  one  of  the  most  useful  and  I  "^^ thU  volume  6°  ful'>-  and  ™^  unfold..- 
accurate  systems  of  anatomical  science  which  has       w 

been  issued  from  the  press     The  illustrations  are        «  e  regard  U  as  the  best  system  now  extant  for 
really  beautiful.    In  its  style  the  work  is  extremely    students.— Western  Lancet. 

concise  and  intelligible.    No  one  can  possibly  take       lt  therefore  receives  our  hiehestcommendation 

up  this  volume  without  being  struck  with  the  great    Southern  Med.  and  Surg.  Journal. 
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WILSON    (ERASMUS),    F.   R.  S. 
ON  DISEASES   OF   THE   SKIN.     Fifth  American,  from  the  Fifth  enlarged 

London  edition.     In  one  handsome  octavo  volume,  of  nearly  700  large  pages,  with  illustrations 
on  wood,  extra  cloth      $4  50.     (Now  Ready,  May,  1863.) 

This  classical  work,  which  for  twenty  years  has  occupied  the  position  of  the  leading  authority 
in  the  English  language  on  its  important  subject,  has  just  received  a  thorough  revision  at  the  hands 
of  the  author,  and  is  now  presented  as  embodying  the  results  of  the  latest  investigations  and  expe- 
rience on  all  matters  connected  with  disea>es  of  the  skin.  The  increase  in  the  size  of  the  work 
shows  the  industry  of  the  author>  and  his  de'erminaiion  that  it  shall  maintain  the  position  which  it 
has  acquired  as  thoroughly  on  a  level  with  the  most  advanced  condition  of  meflical  science. 

A  few  notices  of  the  last  edition  are  appended. 


The  writings  of  Wilson,  upon  diseases  of  the  skin, 
are  by  far  the  most  scientific  and  practical  that 
have  ever  been  presented  to  the  medical  world  on 
this  subject.  The  presenteditionisa  great  improve- 
ment on  all  its  predecessors.  To  dwell  upon  nil  the 
great  merits  and  high  claims  of  the  work  before  us, 
seriatim,  would  indeed  be  an  agreeable  service ;  it 
would  be  a  mental  homage  which  we  could  freely 
offer,  but  we  should  thus  occupy  an  undue  amount 
of  space  in  this  Journal.  We  will,  however  look 
at  some  of  the  more  salient  points  with  which  n 
abounds, and  wh ich  ma ke  i lincompm  a oiy  superior  to 
all  other  treatiseson  tlnsu  ijeet  of  dermatology.  No 
mere  speculative  views  are  allowed  a  place  in  this 
volume,  winch,  Without  a  doubt  will.foru  very  long 
period,  be  acknowledged  as  the1  chief  standard  work- 
on  dermatology.  The  principles  of  an  enlightened 
and  rational  therapeia  are  introduced  on  every  ap- 
propriate occasion. — Am.  Jour.  Med  Science. 

When  the  first  edition  of  this  work  appeared 
about  fourteen  years  ago,  Mr  Erasmus  \Y  ilson  had 
already  given  some  years  to  the  study  of  Diseases 
of  the  Skin,  and  he  then  expressed  his  intention  of 
devoting  his  future  life  to  the  elucidation  of  this 
branch  of  Medical  Science  In  the  present  edition 
Mr.  Wilson  presents  us  with  the  results  of  his  ma- 
tured experience,  and  we  have  now  before  us  not 
merely  a  reprint  of  his  former  publications,  but  an 
entirely  new  and  rewritten  volume.  Thus,  the  whole 
history  of  the  diseases  affecting  the  sldn',  whether 
they  originate  in  thatstruetureorare  tl^ mere  mani- 
festations of  derangement  of  internal  organs,  is 
brought  under  notice,  ana  the  book  includes  a  mass 
of  information  which  is  spread  over  a  great  part  of 
the  domain  of  Medical  and  Surgical  Pathology.  We 
can  safely  recommend  it  to  the  procession  as  the 
best  work  on  the  subject  now  in  existence  in  the  En- 
glish language. — London  Med.  Times  and  Gazette. 


No  matter  what  other  treatises  may  be  in  the  libra- 
ry of  the  medical  attendant,  he  needs  the  clear  and 
suggestive  counsels  of  Wilson,  who  is  thoroughly 
posted  up  on  all  subjects  connected  with  cutaneous 
pathology.  We  have,  it  is  very  true,  other  valuable 
works  ou  the  maladies  that  invade  the  skiu;  but, 
compared  with  the  volume  under  consideration,  they 
are  certainly  to  be  regarded  as  inferior  lights  in  guid- 
ing the  judgment  of  the  medical  man. — Boston  MeoT. 
and  Surg.  Journal,  Oct.  1857. 

The  author  adopts  a  simple  and  entertaining  style. 
He  .strives  to  clear  away  the  complications  of  his 
subject,  and  has  thus  produced  a  book  filled  with  a 
vast  amount  of  information,  in  a  form  so  agreeable 
as  to  make  it  pleasant  reading,  even  to  the  unluitiated. 
More  especially  does  it  deserve  our  praise  becau.se  of 
its  beautiful  aud  complete  atlas,  which  the  American 
publishers  have  successfully  imitated  from  the  brigi- 
nal  plates.  We  pronounce  them  by  far  the  best  imi- 
tations of  nature  yet  published  iu  our  country.  With 
the  text-book  and  atlas  at  hand,  the  diagnosis  is  ren- 
dered easy  and  accurate,  and  the  practitioner  feels 
himself  safe  iu  his  treatment.  We  will  add  that  this 
work,  although  it  must  have  been  very  expensive  to 
the  pultlishers,  is  not  high  priced.  There  is  no  rea- 
son, theu,  to  prevent  every  physician  from  obtaining 
a  work  of  such  importance,  and  one  which  will  save 
him  both  labor  and  perplexity. —  Va.  Mni.  Journal. 

As  a  practical  guide  to  the  classification,  diagnosis, 
aud  treatment  of  the  diseases  of  the  skiu,  the  book  is 
complete.  We  know  nothing,  considered  iu  this  as- 
pect, better  in  our  language;  it  is  a  sate  authority  on 
all  the  ordinary  matters  which,  in  this  range  of  dis- 
eases, engage  the  practitioner's  attention,  and  pos- 
sesses the  high  quality  —  unknown,  we  believe,  to 
every  older  manual,  of  being  on  a  level  with  science's 
high-watermark;  a  sound  book  of  practice. — London 
Med.  Times. 


ALSO,  NOW  READY, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

•THE  SKIN;  consisting  of  twenty  beautifully  executed  plates,  of  which  thirteen  are  exquisitely 
colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin,  and  containing  accurate  re- 
presentations of  about  one  hundred  varieties  of  disease,  most  of  them  the  size  of  nature.  Price 
in  cloth.     $5  50. 

In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  these  plates  will  be  found  equal  to 
anything  of  the  kind  as  yet  issued  in  this  country.  The  value  of  the  new  edition  is  enhanced  by 
an  additional  colored  plate. 


The  plates  by  which  this  edition  is  accompanied 
leave  nothing  to  be  desired,  so  far  as  excellence  of 
delineation  and  perfect  accuracy  of  illustration  are 
concerned, — Medic o-Chirurgical  Review. 

Of  these  plates  it  is  impossible  to  speak  too  highly. 
The  representations  of  the  various  forms  of  cutane- 
ous disease  are  singularly  accurate,  and  the  color- 
ing exceeds  almost  anything  we  have  met  with.— 
British,  and  Foreign  Medical  Review. 


We  have  alr.eady  expressed  our  high  appreciation 
of  Mr.  Wilson's  treatise  on  Diseases  of  the  Skin. 
The  plates  are  comprised  in  a  separate  volume, 
which  we  counsel  alt  those  who  possess  the  text  to 
purchase.  It  is  a  beautiful  specimen  of  color  print- 
ing, and  the  representations  of  the  various  forms  of 
skin  disease  are  as  faithful  as  is  possible  in  plates 
of  the  size. — Boston  Med.  and  Surg.  Journal,  April 
8,  1858. 


Also,  the  TEXT  and  PLATES  done  up  in  one  handsjme  volume,  extra  cloth,  price  $9  50. 

BY  THE  SAME  AUTHOR. 

THE    DISSECTOR'S  MANUAL;  or,  Practical  and  Surgical  Anatomy.     Third 

American,  from  the  last  revised  and  enlarged  English  edition.  Modified  and  rearranged,  by 
William  Hunt, JM.  D.,  Demonstrator  of  Anatomy  in  the  University  of  Pennsylvania.  In  one 
large  and  handsome  royal  12mo.  volume,  extra  cloth,  of  582  pages,  with  154tllustrations.    $2  00. 

BY   THE  SAME   AUTHOR. 

HEALTHY  SKIN;  A  Popular  Treatise  on  the  Skin  and  Hair,  their  Preserva- 
tion and  Management.  Second  American,  from  the  fourth  London  edition.  One  neat  volume, 
royal  12mo.,  extra  cloth,  of  about  300  pages,  with  numerous  illustrations.    $1  00. 
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WINSLOW    (FORBES),  M.D.,   D.C.L.,   &c. 
ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS  OF  THE 

MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Prophylaxis.    In  one 
hand?ome  octavo  volume,  of  nearly  600  pages,  extra  cloth.     $4  00. 

We  elose  this  brief  and  necessarily  very  imperfect  Pathology.  It  completely  exhausts  the  subject,  in 
notice  of  Dr.  Winslow's  j  reat  and  classical  work.  ■  ihe  same  manner  as  the  previous  seventeen  chapters 
by  expressing  our  conviction  that  it  is  long  since  so  '  relating  to  morbid  psy  jhical  phenomena  left  nothing 
important  and  beautifully  written  a  volume  has  is-  ]  unnoticed  in  reference  to  ihe  mental  symptomspre- 
sued  from  the  British  medical  press. — Dublin  Med.  monuory  of  cerebral  disease.  It  is  impossible  to 
Press,  July  25.  I56U.  .  i  overrate  the  benefits  likely  to  result  from  a  general 

We  honest'y  uelievethis  to  be  the\est  book  of  the  I  P"""l  of  Dr.  Window's  valuable  and  deeply  in- 


Eeasorj.—  banking's  Abstract.  July,  DB60. 

The  "atter  portion  of  Dr.  Winslow's  work  is  ex- 
clusively devotea  to  the  consideration  of  Cerebral 


teresting  work. — London  Lancet,  June  23,  lb<50. 

It  contains  an  immense   mass  of  information. — 
Brit,  an.1  For.  Med.-Chir.  Review,  Oct.  Is60. 


WEST   (CHARLES),    M.  D., 

Accoucheur  to  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  Physician  to  the  Hospital  for 

Sick  Children,  4e. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Second  American,  from  the 

second   London  edition.     In  one   handsome  octavo  volume,  extra  cloth,  of  about  500  pages ; 
price  $3  25. 

*#*  Gentlemen  who  received  the  first  portion,  as  issued  in  the  '«  Medical  News  and  Library,"  can 
now  complete  their  copies  by  procuring  Part  II,  being  page  309  to  end,  with  Iudex,  Title  matter, 
&c,  8vo.,  cloth,  price  SI  25. 

We  mustnow  conclude  this  hastily  written  sketch  i      We  gladly  recommend  his  Lectures  as  in  the  high- 
with  the  confident  assurance  to  our  readers  that  the    est  degree  instructive  to  all  who  are  interested  in 
work  will  well  repay  perusal.     The  conscientious,    obstetric  practice. — London  Lan 
painstaking,  practical  physician  isapparenton every         Happy  in  his  simplicity  of  manner,  and  moderate 
page.— .v.  V.  Journal  of  Medicine.  j  jn  nis  expression  of  opinion,  the  author  is  a  sound 

We  know  of  no  treatise  of  the  kind  so  complete  '  reasoner  and  a  good  practitioner,  and  his  book  is 


and  yet  so  compact. — Cnuago  Med.  Jour. 

A  fairer,  more  honest,  more  earnest,  and  more  re- 
liable investigator  of  the  many  diseases  of  women 
and  children  is  not  to  be  found  in  any  country.— 
Southern  Med.  and  Surg.  Journal. 

We  have  to  say  of  it,  briefly  and  decidedly,  that 
it  is  the  best  work  on  the  subject  in  any  language  j 
and  that  it  stamps  Dr.  West  as  the  facile  princept 
of  British  obstetric  authors. — Edinb.  Med.  Journ. 


worthy  of  the  handsome  garb  in  which  it  has  ap- 
peared.—  Virginia  Med.  Journal. 

We  must  take  leave  of  Dr.  West's  very  useful 
work,  with  our  commendation  oi  the  clearness  of 
its  style,  a^  the  intustry  and  sobriety  of  judgment 
of  whicn  lBgives  evidence. — London  Med    Times. 

Sound  judgment  and  good  sense  pervade  every 
chapter  of  the  bouk.  From  its  perusal  we  liave  de- 
rived unmixed  satisfaction. — Dublin  Quart.  Journ. 


BY    THE   SAME   AUTHOR. 


LECTURES   ON   THE   DISEASES    OF  INFANCY  AND  CHILDHOOD. 

Third  American,  from  the  fourth  enlarged  and  improved  London  edition.     In  one  handsome 
octavo  volume,  extra  cloth,  of  about  six  hundred  and  fifty  pages.     S3  25. 


The  three  former  editions  of  the  work  now  before 
us  have  placed  the  author  in  ttie  foremost  rank  of 
those  physicians  who  havecevoted  special  attention 
to  tne  diseases  of  early  life  We  attempt  no  ana- 
1)  sis  of  thisedition.but  may  refer  the  readerto  some 
Of  the  chapters  to  which  the  largest  additions  have 
been  made — those  on  Diphtheria,  Disorders  or"  the 
Mind,  and  Idiocy,  for  instance — as  a  prooi  that  the 
work  is  really  a  new  edition ;  not  a  mere  reprint.  t 
In  its  prei  ent  shape  it  will  be  found  of  the  greatest 
possible  service  in  the  every-uay  practice  of  nine-  j 
tenths  of  the  profession. — Med.  Times  and  Gazette, 
London,  Dec.  10,  ltoy. 

All  things  consid«red.  this  book  of  Dr.  West  is 
by  far  the  best  treatise  in  our  language  upon  such  j 
modifications  of  morbid  action  and  disease  as  are 
witnessed  when  we  have  to  deal  witii  infancy  and 
childhood.     It  is  true  that  it  confines  itself  to  such  ' 
disorders  as  come  within  the  province  of  the  phy-  t 
sicicn.  and  even  with  respect  to  these  it  is  unequal 
as  regarus  minuteness  of  consideration,  and  some 


diseases  it  omits  to  notice  altogether.  But  those 
wno  know  anything  of  the  present  condition  of 
paediatrics  will  readily  admit  .hat  it  would  be  next 
to  impossible  to  effect,  more,  or  effect  it  better,  tnan 
the  accoucheur  of  St.  Bartnolomevf's  has  done  in  a 
single  voiume.  The  lecture  (XVI.)  upon  Disorctrs 
•of  the  Mind  in  chiloren  is  an  admirable  specimen  of 
the  value  oi  the  later  information  conve>ed  in  the 
Lectures  of  Dr.  Charles  West. — London  Lancet 
Oct.  22,  1659. 

Since  the  appearance  of  the  first  edition,  about 
eleven  years  ago,  the  experience  of  the  author  has 
doubled;  so  that,  whereas  the  lectures  at  first  were 
founded  on  six  hundred  observations,  and  one  hun- 
dred and  eigmy  dissections  madeamoijg  neatly  four- 
teen tnousand  children,  they  now  embody  the  resultB 
of  nine  hundred  observations,  and  two  hundred  and 
eigh  t>  -eight  post-  mortem  examinations  made  among 
ncariy  thirty  thousand  children,  who,  during  the 
past  twenty  years,  have  been  under  his  cafe  — 
British  Med.  Journal,  Oct.  l}  1:59. 


BY  THE  SAME  AUTHOR. 


AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF  ULCER- 

ATION  OF  THE  OS  UTERI.    In  one  neat  octavo  volume,  extra  cloth.     $1  20. 


WHITEHEAD  ON  THE  CAUSES  AND  TREAT-  I    Second  American  Edition     In  ontYolmm.  o*U- 

1    vo   «tracloth,pp  Me.    i3t0.  ' 


MENT   OF    ABORTION    AND  STERILITY 


